e Oxygen 


Plants and warehouses in 
all industrial centers make 
Linde Oxygen, in the 
familiar grey and green 
cylinders, available every- 
where at minimum trans- 
portation cost. Users also 
benefit from the unique 
engineering facilities of 
Linde Process Service. 


O-Lite 
tylene 


Prest-O-Lite dissolved 
acetylene . . . the standard 
for well over a quarter of 
a century ...is available 
from a Prest-O-Lite plant 
or warehouse near you. 
Prest-O-Lite is portable, 
convenient, economical. 


d Apparatus 
i Supplies 


Suitable Oxweld blow- 
pipes, regulators, welding 
rods and supplies are avail- 
able for every operation. 
Complete stocks and serv- 
ice stations are located in 
all principal cities. Oxweld 
low-pressure injector type 
blow-pipes, high test weld- 
ing rods and other supplies 
represent maxirnum values 
in oxy-acetylene welding 
and cutting equi;~ment. 


1 Carbide 


Careful expansion of dis- 
tributing facilities has made 
Union Carbide immedi- 
ately available from over 
250 warehouse stocks to 
every American industry. 
Sold always in the Blue 
and Grey drum, it has 
been the accepted standard 
for uniform high quality 
for more than 30 years. 











Basic Sales Policy 


Benefits Thousands of 


Linde Customers 


EARS ago Linde adopted a plan for giving customers technical 
and practical service in connection with their use of Linde prod- 
ucts. This plan makes Linde Process Service, with its unequaled 
background of scientific research and field experience, available to 


all users of Linde Oxygen. 


Linde Process Service permits the Linde organization to focus 


upon the problems of one user of Linde Oxygen the combined ex- 





periences of thousands. It provides design assistance, careful atten- 
tion to selection of materials, instruction in correct welding technique 
and all other essentials of good welding practice. It translates proved 


methods into the actual needs of the specific welding application. 


Linde offers the user of the oxy-acetylene process the best of 
everything for welding and cutting. Its nation-wide facilities make 


its service to you prompt, dependable and economical. 




















District Offices 


Atlanta Denver New York 
Baltimore Detroit Philadelphia 
Birmingham €! Paso Pittsburgh 
Boston Houston St. Louis 

: Buffalo Kansas City Salt Lake City 
126 Producing Plants UCC 627 Warehouse Stocks Chine hes Angeles Siu Pventinns 

Cincinnati Milwaukee Seattle 
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO Cleveland Minneapolis Tulsa 
New Orleans 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 





OXYGEN + PREST-O-LITE ACETYLENE OXWELD APPARATUS AND SUPPLIES * UNION CARBIDE 


























| ! IE M | E ! Of equal importance to skill is the quality of Welding Wire 


Good wire means perfect work, satisfied customers and 
[TESTED] lower shop costs. Premier Welding Wire is good wire— 
proved superior under all conditions of service—both 
Y | ld _ Wi electric and gas. Each bundle is shop tested to assure its 


uniform structure, free flowing and deeply penetrating 
qualities. Today, write us about your welding problems 
—no obligation. 
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AMERICAN STEEL & WIRE COMPANY 
208 South La Salle Street, Chicago —SuBSIDIARY OF UNITED eS STATES STEEL CORPORATION And All Principal Cities 


Pacific Coast Distributors: Columbia Steel Company, Russ Building, San Francisco 


-_— 


Export Distributors: United States Steel Products Company, New York 















ae 
+ oy 
e 


: 
4 


ses 


= aR RES ewey se 











The Wolding Engineer 


Founded by L. B. Mackenzie, 1916 





a oe oka 
: Lae 





WITH WHICH IS COMBINED ACETYLENE JOURNAL 





Volume 16 


April, 1931 


Number 4 





CONTENTS 
Inspection Safeguards Quality 27 
By R, Kraus 
Economics of Gas Welded Pipelines 33 
By Erick Larson 
Applications of Resistance Welding .. 38 
By M. L. Eckman 
Gas Welding in Production... 41 
By Earl C. Booth 
Are Welding of Aluminum... 43 
By W. M. Dunlap 
Hints for the Welder 48 
Editorial 25 
732 Mile Pipe Line Is Welded 31 
Welded Vibrator Machinery Stands Severe Test 36 
By Jos, C. Coyle 
Another Construction Problem Is Solved by Are 
Ce tae 42 
Building a Job Welding Business 49 
By W. Irving Brockson 
New Literature _......... 56 
New Products ............. .......... 57 
News of the Industry... 61 





A Modern Method of Research 


HE value of your business paper to you as an in- 

dividual is only a detail in the complete story of 
the value of business papers to industry. Many 
men who have come to rely upon business papers as 
a splendid source of industrial information may be 
surprised to know that they are not enjoying any 
secret. A very interesting article in a recent issue 
of Sales Management by Carolyn F. Ulrich, Chief of 
the Periodical Department of the New York Public 
Library, states that today about two-thirds of the 
people coming to that department of the library are 
there for a serious purpose and that business men 
are coming increasingly to consult the trade publi- 
cations in the library. The great majority of them 
are after information on particular topics and are 
not at all backward about asking for information 
about their own business. The reason given for this 
is that business today moves so fast that no man 
can pretend to a complete knowledge of his field 
unless he makes a practice of studying constantly 
the news of changing conditions as it is recorded 
for him in his trade and business papers. It is 
stated that there has developed a steady demand 
for material concerning the problems of design and 
redesign of merchandise. It is also advanced that 
the increased reliance on industrial and business 
publications by business men is in no small measure 
a reflection on the increased merit of the publica- 
tions themselves. In other words, you are not old- 
fashioned so long as you keep up with your business 
paper, but you begin to fall behind the times as soon 
as you start leaving it unopened in its wrapper. 
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ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co 
Linde Air Products Co. 


ACETYLENE CYLINDERS 
Pressed Steel Tank Co. 
ACETYLENE WELDING WIRE 


Air Reduction Sales Co. 
American Brass Co. 
American Steel & Wire Co 
Atlas Foundry Co 
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Central Steel & Wire Co. 
Fusion Welding Corporation 
Haynes Stellite Co. 

Hollup Corp. 

Imperial Brass Mfg. Co. 
Koro Corporation 

Linde Air Products Co 

Page Steel & Wire Co 
Roebling. John A., Sons Co 
Joseph T. Ryerson & Son, Inc 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co 
Steel Sales Corp. 

Stoody Co. 

Torchweld Equipment Co. 
Weldit Acetylene Co. 
Wickwire Spencer Steel Co. 
Williams & Co. 


ACID RESISTING ROD 
Central Steel & Wire Co 
Fusion Welding Corporation 
Haynes Stellite Co 
Hollup Corporation 
Joseph T. Ryerson & Sons, Inc 
Steel Sales Corporation 
Wilson Welding & Metals Co 


ALUMINO-THERMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Crown Aluminum Solder Co 
Metal Bond Co 
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General Electric Co. 
Westinghouse Elec. & Mfg. Co 


APRONS (Asbestos) 


Holcomb Safety Garment Co 
Ideal Face Shield Co. 
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Central Steel & Wire Co 
BLOW PIPES 
See “Torches” 
ROOKS 
Electric Arc Cutting & Welding Co 
Genera! Electric Co 
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Lincoln ®lectric Co. 
Linde Air Products Co. 
Northwestern Mfg. Co. 
The Welding Engineer Pub. Co 


BRAZING OUTFITS (Gas) 
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Linde Air Products Co. 
Steel Sales Corp. 
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R. G. Haskins Co. 

Keller Mechanica! Engineering Corp 
N. A. Strand & Co. 
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See “Electric Resistance Welders” 
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Central Stee! & Wire Co. 
Electric Arc Cutting & Welding Co. 
Fusion Welding Corp. 
General Electric Co. 
Hobart Bros. 
Hollup Corp. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
John A. Roebling’s Sons Co 
Joseph T. Ryerson & Son, Inc. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals 
CARBIC 
Linde Air Products Co. 
CARBIDE 
Air Reduction Sales Co. 
Linde Air Products Co. 
National Carbide Co. 
Shawinigan Products Corp 


CARBON (Blocks, Paste, Electrodes, etc.) 
Air Reduction Sales Co. 
Central Stee] & Wire Co. 
Electric Arc Cutting & Welding Co. 
CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Linde Air Products Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Co. 
Metal Bond Co. 
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Innis. Speiden & Comp eS. 
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See ‘Torches, Welding and Cutting” 
CUTTING ELECTRODES (Klectric Arc) 
Electric Arc Cutting & Welding Co. 
Fusion Welding Corp. 
Genera! Electric Co. 
Lincoln Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Wilson Welder & Metals Co. 
CYLINDERS (Acetylene) 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Harrisburg Pipe & Pipe Bending Co. 
Wm. Wharton, Jr., Co. 

— SUBSTITUTES (Cast Tungsten 

‘arb 
Haynes Stellite Co. 

Stoody Co. 

DRILLS, PORTABLE ELECTRIC 
R. G. Haskins Co. 

Keller Mechanical Engineering Corp. 
aeeey Compan 
N. A. Strand & bo. 

ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 

Burke Blectric Co. 

Electric Arc Cutting & Welding Co. 
Fusion Welding Corporation 
General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Flectric Co. 

Mattice Engineering Co. 
Northwestern Mfg. Vo. 

Owen Electric Mfg. Co. 

Joseph T. Ryerson & Son, Inc. 
Service Company 

Stoody Co. 

U. S. L. Battery Corp. 
Westinghouse Blec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 

ELECTRIC BRAZING OUTFITS 
See “Brazing Outfits, Electric.” 

ELECTRIC RESISTANCE WELDERS 
Agnew Electric Welder Co. 

Allan Mfg. & Welding Co. 
Federal Machine & Welder Co. 
Genera! Electric Co. 

Joseph T. Ryerson & Son, Inc. 
Service Company 
Taylor-Winfield Co. 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Blectrodes” 


KLECTRODES (Metallic Are Welding 


Allan Mfg. & Welding Co. 
American Are Welders 
American Steel & Wire Co. 
Central Stoel & Wire Co. 
Dockson Co., C. H 

Electric are Cutting & Welding ¢ « 
Fusion Welding Corporation 
General Electric Co 

Hollup Corp. 

Koro Corporation 

Lincoln Blectric Co 

Mattice Engineering Co 
Page Steel & Wire Cu 
Roebling. John A., Sons Co 
Joseph T. Ryerson & Son, Inc 
Seneca Wire & Mfg. Co 
Steel Sales Corp. 

Stoody Company 

Wickwire Spencer Stee! Co 
Williams & Co. 

Wilson Welder & Metals Co 


ELECTRODE HOLDERS 


Allan Mfg. & Welding Co. 
Burke Electric Co. 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co 

Hobart Bros. 

Hollup Corp. 

“Lincoln Electric Co. 

Mattice Engineering Co 
Northwestern Mfg. Uo 
Owen Electric Mfg. Co 
Stoody Co. 

U. 8S. L. Battery Corp 
Westinghouse Blec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co 

ELECTRODE TIPS (Resistance W eiding 
Elkon, Inc. 

FACE SHIELDS (Are Welding) 
Allan Mfg. & Welding Co 
American Optical Co. 

Burke Electric Co. 

Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 

Hobart Bros. 

Hollup Corporation 

Ideal Face Shield Co. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Eleetric Mfg. Co. 

Stoody Company 

Joseph T. Ryerson & Sen, Inc 
U. S. L. Battery Corp. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 

Willson Products, Inc. 

Wilson Welder & Metals Co 

FIREPROOF PLASTIC MA'TERIA! 


Air Reduction Sales Co. 
National Carbon Co. 

FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Son, Ine 
Taylor-Winfleld Co. 

FLUXES 


Air Reduction Sales Co 
Anti-Borax Compound Co 
Bastian-Blessing Co. 
Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
Linde Air Products Co 
Metal & Thermit Corp. 
Metal Bond Co. 
St. Paul Welding & Mfg. Co 
Torchweld Equipment Co 
Weldit Acetylene Co. 
GAS SAVING DEVICES 
Bastian-Blessing Co. 
Harris Calorific Co 
Weldit Acetylene Co. 
GASOLINE ENGINES 
Continental Motors Corp 
Hercules Motors Corp. 
GLOVES 
Holcomb Safety Garment Co. 
Ideal Face Shield Co 
Linde Air Products Co. 
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ping Something About Unemployment 


IS the opinion of the President’s Emergency Committee 
for Unemployment that action toward the further stabili- 
of employment would be effective in bringing about a 
This 
»mittee has the cooperation of more than a hundred trade 
ociations, and the reports received from these associations 


ion 
ter functioning of American business as a whole. 


constantly yielding additional information which may be 
plied directly to the present condition and also to the 
ilding up of a more permanent program of employment. 
» executive who takes the trouble to follow the work of 
js group can fail to recognize that something definite is 
ing done. In this connection it must be recognized that 
re are not only local, but also international, economic con- 
ions which have gradually developed the present picture. 
e development has been a long time coming, and the 
‘ture cannot be changed overnight. It is encouraging, how- 
er, to find that many industrial leaders have put some real 
ought on the problem and worked out a series of solutions 
japtable to raany typical conditions. The President’s Com- 
ittee has issued some very helpful literature. One pamphlet 
ves a composite picture of the methods which are being 


pplied by many industrial firms to spread employment in 


ies of business depression. Another pamphlet gives the 
xt of a series of radio addresses given under the auspices 
the committee, and a third pamphlet gives a selected 
bliography of industrial plans for regulating employment. 
hese are all sources of information on a vital industrial 
oblem which are to be had for the asking. They represent 
he attempt of America’s greatest industries to handle the 
nployment problem by pooling all available information. 
is tangible evidence of the activity of such an important 
lergency committee should receive the careful attention of 
very responsible executive. The fact that something is being 
pne in the emergency may encourage action on the part of 
bme who have been content to fire all the help they did not 
ed and hope for business to get better. 
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Welding Special Metals 
INCE nearly three-fourths of the welding done at pres- 
) ent is on parent metal of mild steel, this metal has nat- 
rally been chosen as the starting point in the development 
f standards of procedure, training and inspection. What 
€ man responsible for results needs to remember is that 
hen other metals are to be welded he must expect to 
ange some, if not all, of these standards to fit the re- 
uirements of the different materials. The welding of the 
rrosion resisting alloy steels is an excellent example. In 
'S Case an expensive metal is used to accomplish a definite 
Urpose, and failure means big loss in material as well as 
It is therefore necessary to produce a welded struc- 
re Which is not only strong enough for the job but also 
hich possesses the property of resisting corrosion in the 


bor 


hme order as the parent metal, a factor which is not gen- 
ally considered in the conventional tests for ordinary steel 
elds. This ean be done if the procedure is prepared with 
's Purpose in view. The same is true of many other com- 
ercial metals which are being welded. The secret of suc- 
ss lies in knowing what is wanted of the welded job and 
aking plans to get that kind of result. 
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DITORIAL | 


To Eliminate Waste in Heating Boilers 


SUMMARY report of a survey of the various low pressure 

steel heating boilers recently conducted by the Division 
of Simplified Practice of the National Bureau of Standards 
has been mailed to those interested according to a recently 
published announcement. Twenty-one firms, representing 
over 90% of the 1930 output, reported total shipments of 
nearly 8,000 boilers, 75% of which were of the welded com- 
bination type. Over 3,000 were to be mechanically fired. 
Eighteen different kinds of boilers were reported, each of 
them made in from 6 to 132 different capacity ratings. The 
total variety aggregated 1,072. An analysis of the two most 
popular kinds of boilers showed that over 80% of the sales 
were made in 20% of the capacity produced and that no 
shipments were made in over 20% of the capacity manufac- 
tured. A detailed report of this survey is in the hands of the 
Simplified Practice Committee of the industry and is being 
used as a basis for the development of the simplified practice 
recommendation, on the capacity of low pressure steel heat- 
ing boilers in an attempt to eliminate the waste prevalent in 
this field. Such well directed and organized effort to reduce 
production costs deserves special consideration from indus- 
tries in this particular field. The figures quoted above from 
the survey show very clearly that costs can be reduced in 
ways that are more logical than the method of using the 
cheapest materials and the cheapest labor. It is certain that 
the firms who realize the value of producing quality products 
will take advantage of the savings which undoubtedly will be 
indicated before the work of the Simplified Committee has 
been completed. 

ee . — 

The Inspector and His Job 


RITERS and speakers are careful these days to make 

sharp distinctions between testing and inspecting. This 
is because the inspector is becoming an increasingly im- 
portant figure in the welding picture. His work is more 
carefully planned for him than ever before, and the whole 
industry is taking an interest in developing new methods 
for him to perform his function. His real job is not to 
locate and discard pieces of poor workmanship, but rather 
to control the quality of all the workmanship which comes 
under his jurisdiction. The directors of the Office Centrale 
in Paris have had this point of view for many years, and in 
many of their publications they use the word “control” in 
places where our own practice would be to use the word 
“inspection.” However, it seems proper to recognize other 
factors in the makeup of a complete control over any weld- 
ing operation, and not place all of the burden of responsibil- 
ity for weld quality on the inspector. The important thing 
is to guard against considering him as a possible wet blan- 
ket, and think of him as being there to get the job done 
as it should be done. 
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Training for Supervisors 

BSERVATION of the things which interest the men 

who attend the welding conferences points to a need for 
advanced courses of training for welding supervisors and 
foremen. Such courses would provide instruction in train- 
ing, testing, organizing operations, selection of materials, 
checking designs, evaluation of welds, cost keeping, and 
similar subjects which affect the economy and efficiency of 
the welding program. The tendency has always been to 
pick out the best man available and put him in charge of 
the job. Why not give him a special training course to 
round out his capacity and make him still better? 
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nspection Safeguards Quality 


Preliminary Inspection Must Include Observation of Operator’s 


Technique in Order to Be Complete—Periodic Tests Maintain Quality 


By R. 


HE question, “Can the quality of a finished weld be de- 
termined from its external appearance,” is frequently 
i by those who become interested in the application 
An answer in the affirmative can be given. A 
and a bad weld have their definite characteristics, 
recognized by average inspectors and supervisors, 


+h no elaborate methods or rules necessary. 


ysion of the weld with the parent material is necessary. 


spector. 


Inspection in Progress 
4 weld is intended to be a suitable bond between two com- 
To accomplish that purpose, 


To 


nt parts of a structure. 


He has to follow the technique of the operators 


watching at intervals the welding in process through a 
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Figure 1. Correct and Incorrect Methods of Weaving. 
ngular Motion Requires Hesitation at Each Corner of 
(b) Semi-Circular Motion Requires Slight Hesitation 
End of Stroke. (c) Triangular Path for Vertical Welds 
s Somewhat Faster Movement Across Hypotenuse (d) 
Oval Motion Misses Fusion in Corners. 
nd shield. He must be certain of sufficient penetration and 
fusion along both sides of the fillet as well as at the root of it. 
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ie same applies to the sides of butt welds or any space 


ntended for a weld. 
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ed 


het; namely, 
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Acapted for vertical welds. 


R factor 
*a5le€r one 
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‘om rolling over, Figure 1c. 


Methods of Weaving. Various ways of guiding the elec- 
ces along the intended path of the weld are in practice, 
\ulring different degrees of skill. 


The inspector is satis- 
with any of them as long as the common purpose is 
fusion. The technique of semi-circular mo- 

shown in Figure 1b, is well known. The 
ISU stop for an appreciable moment at each end of the 
se In order to assure penetration. Another method, 
in Figure la, is a triangular path, which lends itself 
rticularly to getting fusion in the and the 
‘es. The operator must hesitate moment at 
corner of the triangle. This triangular path is well 
For good fusion, a slow motion 
les with a pause at the corners is followed by 
along the hypotenuse to prevent the hot metal 
For proper results with the 


n 


operator 


wn 
corner on 


also for a 


ng the Sj 


’ es res ted before Pittsburgh, Pa., Convention of the American 
R 4 7 a Materials, March 16-20, 1931 
8 Welding Inspection, Westinghouse Electric and Manufac- 


Kraus+ 


semi-circular path as well as with the triangular motion 
it is absolutely essential that the operator stops at each 
end of the If does not and changes the first 
method to the sweeping motion of a paint brush and cuts 
corners for the second, modifying the triangle to an oval 
(Figure 1d) will In order to be sure 
of good fusion, by an operator of medium skill, the West- 
inghouse Company adopted a method of laying beads paral- 
lel with the length of the weld, followed with cover beads 


stroke. he 


poor fusion result. 






Weave Cover Bead 
30° Diagonal) 
Across Beads 





Path for 
Cover Bead 





3 String Beads 


Figure 2. Welding Methods Used. 


for %-in. fillets and larger. The beads are laid with prac- 
tically no the operator does not 
have the problem of remembering to hesitate for penetra- 
tion. With the cover bead, the operator works again almost 
mechanically; he turns along the fillet at an angle, turns 
the corner at the fillet edge and, thereby, obtains positive 
penetration. Figure 2 illustrates the method for -in., 
3%-in., -in., and 1-in. fillets. The path of the 
cover head is indicated separately. 

Length of Are and Positien of Electrode. 
must see that a short are is maintained consistently by the 
welders. The length of the are should about equal the 
diameter of the A short are prevents the ab- 
sorption of oxygen and nitrogen by the hot metal, the first 


weaving, consequently, 


% -in. 


The inspector 


rod used. 


™ 


(b) 





Figure 3. Correct and Incorrect Relative Position of Electrode to 
Moiten Metal. 
(a) Correct Met d Rod She i Re Vertical to Face of Pool. 
(b) Ine rect Method. Rod Parallel to Face of Pool. 


one creating oxides, while the second one causes brittleness 
of the iron. Another of the short 
is better penetration, because of the small surface heated. 
With a long arc, too large an area is covered by the un- 


essential feature arc 


steady are to secure penetration. 
The operator, also, has to hold the electrode correctly, 
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namely, vertical to the pool and not at the wrong angle. 
In extremely the operator may even hold it 
paralle| with the pool, just melting the rod and running 
the hot metal ahead of him without penetrating into the 
parent material. 

In the language of the shop, it is correct to pull the weld, 


bad cases, 














b 





Figure 4. Correct Angle of Welding Rod for Uneven Thickness. 
(a) Position of Electrode for Material of Approximately the 
Same Thickness Incorrect Position is Shown Dotted (b) 
Welding a %-in. Sheet to a Heavy Angle. (c) Position of Elec- 

trode for Materials of Unequal Thickness 


but not to push it. Figure 3 shows the two methods, the 
correct one at the left, and the wrong one at the right. 

When pieces of different thickness are being welded to- 
gether, it is necessary to play the arc sufficiently on the 
heavier section, otherwise, fusion will be missing there; 
the greater thermal capacity delays the material from reach- 
ing the fusion temperature. Figure 4 illustrates the method 
for materials of different thickness; also of welding sheet 
steel to heavy angles and, for comparison, the position of 
the electrode is also shown for plates of the same thickness. 

An indication of the penetration can also be seen on the 
vertical side walls. An undercut is frequently evident along 
the edge of the fillet. In a vertical weld as shown in Fig- 
ure 5, this undercut is visible in both walls. In a horizontal 
weld, the molten filler material the 
the dividing line between the molten parent material and 
the portion that remained solid. The undercut 
must be slight and should appear more like a shadow line. 
A deep undercut in both walls indicates that an excessive 
current used for the size of the electrode. Lack 
of fusion will show up in extremely bad cases as soon as 
the The contraction of the weld metal 
will cause the base of the filler to pull away from its seat 
on the parent metal to which it was not fused. 


covers undercut or 


referred to 


has been 
cools 


material 


This con- 














Figure 5. Undercut in Side Walls. 
(Above) Undereut on Both Ends of Fillet Occurring When Fil- 
let is Located as Shown. (Below) Left: Undercut in Vertical 
Wall Only Right: Undercut in Both Ends of Fillet Due to 
Excessive Current for Size of Electrode 


dition is more likely to occur in corners which are subject 
to magnetic blow. The defect can be noticed by the accu- 
mulation of iron particles along a clearly defined line due 
to the magnetism created in the steel during the welding. 
If the evidence is obliterated by brushing or shot blasting, 
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it can be easily reconstructed by blowing iron d 
the suspected area. The same method can be 
make sure of a crack. The two sides of a fiss 
different polarity and will, therefore, attract iro; 
Cracks may be visible to the naked eye or may 
by means of a good magnifying glass. 

When it is doubtful if one is looking at a 
or just a fine ripple in the surface of the fill 
14-in. hole in the weld, as shown in Figure 6. A 
inside of the hole will indicate a crack. 

If the materials have fused partially and a slight 
makes it difficult to judge penetration, then it 
necessary to remove a section of the weld to 
of fusion. It can be done quickly by burning « 
the weld. First, cut through the weld, as show; 
ure 7; then melt the material away, beginning at 
part (see arrow B). The last layer will curl up 
sliver. The heat will not be transferred through 
of trapped slag to the piece where fusion is missing: ; 
black appearance of the parent metal will be exposed 
a man, experienced in handling a torch, is not ava 
a section of the doubtful weld can be chipped 


otal 
Y / 


a \ 
Bi \ 
(Above) 


a 








Doubtful Cracks in the Weld May Be Check# 
by Drilling a '/2-in. Hole 


Figure 6. 


Figure 7. Another Method of Chec 

ing a Doubtful Weld Is to Cut 0 

a Portion to Disclose Black Appe 
ance of Parent Metal 








prevent destroying the evidence by either 
the crack or by driving the filler in the parent material 
is necessary to cut through the weld and separate a secti0! 
as shown in Figure 8. If it can be lifted 
the black appearance of the parent metal, as explain 
previously, the materials have not fused togethe1 
Checking of Polarity. Work requiring revers« 
will alternate with jobs that can be welded 
straight polarity, that is, the positive side of the 
nected to the work. The polarity can be checked 1 
with a graphite electrode as shown in Figure 9. For 
polarity, the carbon end becomes blunt and the are, 
shape of a pronounced cone, seems to start fron 
bon; with reverse polarity, a crater is formed in tl 
and the are appears to start from the work and 
to maintain. Welders familiar with one make of 
notice the increased melting rate of the metal ele 
crater in the work will only be possible for straig! 
with either electrode. 
Gauges. The operators and the inspectors art 
with fillet welding gauges; the throat of the weld, Fig 
10a, is the weakest section of the weld. It can 
checked by means of a gauge. Its flat portion 
tact with the hypotenuse of the fillet, while the 
angle sides rest on the component parts. The 
the flat are relieved, which permits the use of 
though the weld might deviate slightly from its i 
In the average run of the work, the gauge will ! 


peening 


out to dis 








heckes 


Check 
ut Ov 
ppear 


isclose 


lained 
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hoth right angle sides, because the welds are zome- 

: aps oversize, as indicated by Figure 10c, while Figure 10d 
Fcselt an undersize weld; the flat of the gauge does not 
++ at all on the weld. On this continent, the size of a 
et weld is designated by the length of fusion with the 
arts joined. Again referring to Figure 10b, the two 
nes in each corner, intersecting at right angles, point to 
ne fused section, given on the drawings as the size of the 
eld, An excessive difference, particularly along the hori- 
surface is not permissible, because frequently there 

ess fusion there than on the vertical wall. However, 
; acceptable as long as the actual fused section is not 


r~ > oe 
\ 


ontal 






Figure 8. Method of Chipping to 
Separate a Portion of the Weld 
to Check It for Fusion. 














ss than the throat section. The American Bureau of 
Welding recommended the method of gauging described. 
he Westinghouse Electric and Manufacturing Company, 
t East Pittsburgh, developed the gauge in the form shown 
1 Figure 10b. Each of the four corners is utilized. A 
t of the two gauges will cover most of the requirements; 


ne gauge takes in the %-in., ¥s-in., %-in. and %-in. fillets, 


nd the other is arranged for %-in, %2-in., %-in. and 1-in. 
llets. With the help of the welding gauge, it can be quickly 
ecided about the size of the various fillets shown in Fig- 
re ll. The first fillet is of correct shape; comparing its 
fhroat section with those of the other fillets, makes their 
ndersize evident. 

Testing Welders 


Quality of welds depends on the conformity to the draw- 
ig, in size and location and to a great extent of fusion 
f the filler with the parent metal. This is so important 
Mat it was found advantageous to test the welders periodic- 
lly for their ability to deliver the quality desired. These 
sts are carried on monthly in the Westinghouse Electric 

Manufacturing Co. under the supervision of a staff mem- 
*r of the Manufacturing Equipment Department. 

The test pieces were devised to check fusion and at the 
ame time permit a measurement of the quality of the 
reld in pounds per square inch, Several specimens, made 
different thicknesses of material are used. One of 
‘ese test pieces is shown in Figure 12. The thickness of 
“© upper and lower strap is automatically a gauge of the 
‘3 of fillets, Four fillets are confined in a small space; 
¢ Tusion of each one effects the test; the welds are not 


Pp of 


lachined and are, therefore, more comparable to actual 
hop condition. This is, in addition, an economical advan- 
pze, which expedites the test of and lowers its cost. 

is agg of 40,000 pounds per square inch is required 
°M shop 


welders, while operators for welding buildings 


THE WELDING ENGINEER 29 


must pass a minimum test of 45,000 pounds per square inch. 

Signing of Work by Welders. With a large number of 
welders working in the shop in successive shifts and, fre- 
quently one group continuing the work of the preceding 
group, it is essential to be able to identify the work of each 


Straight Polarity Reverse Polarity 


0) Ri 


Figure 9. 











Polarity May Be Checked as Shown by Means of a 
Graphite Electrode. 


welder and make him responsible for it. This is accom- 
plished by assigning each welder a stencil. The welder 
places his stencil near each weld or at the start and finish 
of a group of welds. 

Qualifications and Selection of Inspectors. Welding in- 
spectors are promoted from the ranks of welders, chosen 
for their experience and also for the proved reputation of 
being reliable; they must read blue prints readily, be able 
to deal with men and have demonstrated their qualifications 
as mechanics. 

In the shop, where the operators are close together and 
the inspector is familiar with the traits of the welders, he 
can inspect the work of approximately twenty-five men. 
It is understood that the inspector needs to: watch the oper- 
ators at intervals only, as good welding becomes a habit 
to some extent. In building work, about twelve operators 
is the limit for one inspector; the men are generally scat- 
tered on two or three floors and most of them are new to 
the inspector. 

Non-destructive Tests 


For vessels, like tanks for circuit breakers, regulators and 
transformers, additional tests are necessary after completion 
of the welding in order to determine if the welds are oil tight. 
For mercury-arc rectifiers, part of the welds must be vacuum 
tight and others water tight. A variety of non-destructive 
tests were adapted to the application or the equipment avail- 
able for test. 

Water Gravity Test. The water gravity test is used occa- 
sionally. It does not require much equipment, but is not 
recommended highly. The water has the tendency to induce 


Weakest Section 
Throat of the Weld 





























(c) (d) 
Figure 10. The Use of the Welding Gauge. 
(a) Location of Weakest Section of Weld. (b) Weld of Correct 


Size. (c) Oversize Weld. (d) Weld Too Small. 

rust quickly, which closes fine leaks temporarily. With tests 
of this type, it is advisable to create vibrations in the vessel 
by means of hammer blows. Weak spots in welds will fre- 
quently break by shocks. It is far better to locate them 


that way, than to wait until stresses, from handling of the 
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completed apparatus or during shipment, will show up the 
defects. 

Kerosene Tests. Vessels that cannot be conveniently closed 
for the soap and bubble test, which is described later, can 
be reliably tested with kerosene; its penetrating qualities 
will show up the most minute leaks on whiting painted over 
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and Size Undersize 
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Figure 11. Various Imperfections Compared with a Perfect Weld. 


the welds. The draw back of this test is that leaks can 
only be repaired after the vessel had been emptied and the 
kerosene burned out of the defective spots. 

For testing of large quantities of tanks, it is essential 
to reduce the manual handling. Methods must be adopted 
that will prove the tank suitable for its purpose at a mini- 
mum expense. 


Air Test by 
of immersion. 


Immersion. The simplest test is by means 
It can be applied to tanks that do not have 
to withstand high operating stresses and are made of rela- 
tively heavy material. Figure 13 such a tank in 
the test rig in the process of being immersed in the large 
tank filled with water. The tank to be tested is placed on 
a shelf, (not visible in the picture as the tank is partly 
immersed) connected by means of uprights and cross bars 
to a chain hoist. A suitable cover, with packing, is pressed 
quickly against the tank by means of an air cylinder 
mounted on the cross bars. The tank is connected to the 
air pressure line. Any defects in the welds show up by 
the air bubbles in the 

High Pressure Tests. 


shows 


water. 

Circuit breaker tanks that have to 
be, not only air tight, but must withstand high stresses oc- 
curring inside a tank during an explosion accompanying a 


K--3-- | an 
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Figure 12. Test Specimen for Welders. 

Pieces, Sx2x6 in., Bar Stock, Hot-Rolled Steel; 
1sx2x3 in., Bar Stock, Hot-Rolled Steel. Weld with 
Welding Wire. Minimum Load, 40,000 
Minimum Load per Test Specimen, 50,000 Ibs. 


Material 


2 Pieces, 


Two Layers Using -in 
Lbs pet 


sq n 
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Figure 13. Inspecting Tanks by Immersion 
short circuit, are put under oil pressures of 150 px 
600 pounds per square inch. 

Soap and Bubble and Hot Oil Test for Thin Sheet Tani 
The test of regulator tanks, made of corrugated sheet # 
requires a special set-up. Many tanks have to be handk 
and their material is relatively thin, in order to « 
forming of the corrugations. There is a large amount 
welding on the regulator tank, not only at the top and 
tom, but also at the sides, as there are several sheets 
quired in the making of the tank; in addition, nipples 
be inserted in the walls. The along the tot 
bottom can only be small and practically amount 


beads 


f, 
| 


Figure 14. Air Test of Regulator Tanks 


ing down of the sheet material. The tanks are su 
to a soap and bubble test. \ 
used. Regulator tanks are built in large quantit 
steady load the whole year around, which makes 

to provide every facility for testing. The tanks a1 
racks. A special top had been worked out, whic! 


Air pressure of 
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chain hoist, running on a track, as shown in Figure 14. 
© top is Pr’ ssed on by two cylinders supplied from the 
line at The examination by 
» soap and | ibble test is so effective that leaks are rarely 
the next test, which carried on under 
rating conditions. The tanks are filled with oil of ap- 
ximately 90° centigrade. Tanks are generally removed 
bm the racks after 24 hours; if leaks show up, the time is 
ended to 48 hours. The pump is used again to return the 
back to the large storage tank. The combination of the 
» tests, namely, the soap and bubble test and the hot oil 
ved worth while. 

Test of Vacuum Tight Tanks. The test for vacuum tight 
sks for mercury-are rectifiers is extremely important. The 
ide shell and all its connections must hold vacuum, while 
outer shell must be water tight, the space between the 
is used for water cooling. 


a 


approximately 70 pounds. 


is 


covered on 


The basical law of design, 


732 Mile Pipe 


A new long-distance pipe line which will be used for the 
ansportation of petroleum products from the oil fields 
Oklahoma to the Gulf located Ohio and 
estern Pennsylvania, has recently been completed. This 
ne, which in Perryman, Oklahoma, was con- 
ructed by the Gulf Pipe Line Company of Pennsylvania. 
if a main miles long constructed of 
nch pipe, and a branch line of 8-inch pipe, 51 miles long. 


refineries in 


originates 


line 732 


consists « 


The main line of this project runs from the oil fields of 
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that nothing is acceptable unless it can be tested and 
repaired, must be very strictly observed with this type of 
apparatus. All parts for the rectifier are separately tested, 
in addition, all the vacuum pumps and accessories are sub- 
jected to a frequent check up. The inner shell, which holds 
the vacuum, is first put under the soap and bubble test; air 
pressure up to 80 pounds is used; somewhat less pressure is 
applied for the shell that holds water, only. Under vacuum, 
the first tank or the assembled apparatus must not show a 
leakage of one-half to one micron per hour, depending on 
the size of the equipment. A micron 1/760,000 of an 


atmosphere. 


is 


There is a demand for commercial test that will eliminate 
the personal factor in determining the quality of a finished 
weld. There applied X-rays, stethoscope and 
magnetic measurements. It arly to decide if these 
laboratory methods will find use in daily production. 


have been 


too 


is 
> 


Line Is Welded 


band joints, lengths ap- 
proximately 40 feet and weighed 40 pounds per lineal foot. 


were used. The pipe averaged 
Each pipe length is belled at both ends and the ends are 
beveled so that in are welding the joint the weld penetrates 
through to the chill band, as shown in Figure 1. 

Before the construction of this new line was begun the 
Gulf Pipe Line Company conducted a series of tests of 
for work. As the result of 
these tests the ‘‘Fleetweld’”’ process, a recent development 


arc-welded joints pipe line 



















Figure 1i—The 
Figure 2—Showing 


Joint Before Being Completed. 


@klahoma to Spencerville, Ohio; thence to Toledo, Ohio, 
nd Pittsburgh, Pa.. by way of the old Buckeye Pipe Line 
mpany’s line. the main 


The branch line is taken from 


ine : 1} . . ° . . 
ine at Dublin, Indiana, and runs to the Gulf refineries at 


ed : 

Meinnati, Ohio. 
WI The construction of this new line involved are welded 
visa oints ae : oe q 
nts in the firing line. National seamless tubing and lap- 
ine Welded 


Standard pipe, equipped with double bell and chill 


Weld Fuses the Pipe Section Together and to the 
an Operator Making a Firing Line Weld on the Gulf Pipe Line. 
Figure 4—The Joint Complete Ready for Arc Welding. 
ure 6—The Completed Joint Just After the Finished Bead Was Completed. 


Chill Band Making the Entire Line One Integral Steel Unit. 


Figure 3—Showing the Double Bell and Chill Band 
Figure 5—The Burning-in Bead in Place. Fig- 


of the Lincoln Electric Company, was adopted for use on 
the new line. This process also allows the welding to be 
carried on at a high rate of speed. In a number of cases 
operators completed more than 50 welds per nine-hour day. 
Figure 2 shows an operator making a firing line weld. 

As sections of this pipe line were completed they were 
tested for tightness in preparation for turning the oil into 
the line. The section from Spencerville, Ohio, to Dublin, 
Indiana, distance of about seventy-eight miles, was tested 
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with air at 130 lbs. per square inch, and only one small 
pin hole was found. This hole was repaired and the pres- 
sure was kept on the line for four successive days. At the 
end of the four days the pressure had dropped only ‘%% Ib. 
On another section of the line, Dublin, Indiana, to Edge- 
wood, a distance of about 193 miles, the line was tested 
to a pressure of 100 lbs., and no leaks were found. 

The result of these tests indicate the thoroughness and 
constructive ability of those in charge of the building of 
the Gulf Pipe Line Company’s line as well as the efficiency 
of the welding which they employed. Through 
rocky sand, hills, gorges, rivers, marshes 
and forests, in all varieties of weather this line was pushed 
to a speedy and satisfactory completion. 


process 


country, desert 


The method of lining up the pipe and completing the 
firing line welds is shown in Figures 3, 4, 5 and 6. Figure 
3 shows the chill band in place in one pipe length just 
before the joint is completely lined up for welding. In 
Figure 4 the joint is completed ready for welding. In arc 
welding the joints-on the firing line two beads are used. 
The first bead, shown in place in Figure 5, is made with a 
quarter-inch electrode. This bead is followed by the fin- 
ishing bead, made with a /s-inch electrode. 
the finishing bead in place. 


Figure 6 shows 
About 10 minutes are required 
to complete one of these joints. 

As is customary in pipe line construction the pipe was 
lined up on sections for welding, and the pipe turned as 
the weld progressed. These sections were then rolled over 
the ditch and welded into place on the line. The sections 
vary in length from 5 to 12 pipe lengths depending on the 
terrain. 

When completed this pipe line will be served by 14 
pumping stations, each equipped with oil engine driven 
reciprocating pumps. The line will have a working pressure 
of approximately 700 pounds per square inch, and a capacity 
of 35 to 40 thousand barrels per day. 


> 


All Steel Welded Dump Body 











Installing a Welded Dump Body and Lift. 


Woods Hydraulic Lift dump bodies, extensively used for 
heavy hauling jobs, are substantially built steel bodies, prac- 
tically all electric welded. Housing of the lifting jack, which 
is made separately, is also made by electric welding. Photo 
shows body and lift being installed on a Coleman four wheel 
drive truck chassis. 


Canning Plant All Arc Welded 


An interesting application of structural welding yw; 
in the all-welded building recently constructed fo, 
plant at Largo, Florida. As indicated in the p} 
the design is such that this type of building w: 
adapted for an airplane hangar. The building 














Reduced Erection Time Was Noted in This Welded Fact 


in width, 175 feet long and 38 feet high. Mr. R. G 
District Manager of the Burdett Oxygen Company 
forwarded the photographs, states that the use of y 
speeded up the construction of this building considera! 
fact, it was estimated that the job was completed in less: 
one-half the time which would have been necessary 
riveted job. All the steel work was fabricated and 
at the site of the building, the work being done by 
Bros., 442-44 Calhoun Street, N. W., Atlanta, Ga 
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Saw Welding Taught to Lumbermen 
in Oregon 


Sponsored by the Portland branch of Disston Saw 


pany, and under the personal instruction of M1) 
Jordan of Smith Welding Company, Portland, Ore 
representatives of the leading lumber companies « 
received a week of instruction in saw welding, and 
proved most successful and lays the foundation 1 
weeks of similar instruction later. 

On the final day of the week, operations were s¥ 
from the Disston plant to the Palladay Welding Shop, * 
the list of representatives were increased and the 
procedure of advanced saw welding was given. 

Among the companies represented were Hammond | 
ber Co. of Mill City; Oregon Lumber Company, Dee, | 
East Side Lumber Co., Portland; Multnomah Lumber &! 
Co., Portland; Eagle Lumber Co., West Timber, Ore.; \" 
gon-American Lumber Co., Vernonai, Ore.; Eastern & We 
tern Lumber Co., Willamette Valley Lumber Co., Da# 
Ore., and the entire mechanical force from the Weyerha™ 
Timber Co., Longview, and Matt Fran of the Me' 
Lumber Co., St. Helens. 

A similar week of instruction from Mr. Jordan was § 


to a class at the Disston Saw Company in Seattl 
Jan. 21st. 









conomics of Gas 
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HE facts and opinions on the art of welding as brought 
out in the following article are the result of an intensive 
ctudy of some typical transmission and distribution systems 
of the East. They are from the viewpoint of the operating 
executive rather than from that of the technical expert. 
Much of the material herein contained is similar to that 
ncluded in the Empire Gas and Electric Association’s Gas 
Distribution Committee Report to the 1930 Gas Section Con- 
vention held at Elmira, N. Y. This report was composed by 
the writer for the committee. 

4s a result of the extensive discussion as to what consti- 
tutes an acceptably tight distribution system, it was decided 
to investigate (1) the causes of leakage in a line and (2) 
whether it would pay to repair the slightest leaks. Since 
the most interesting results were found to be in connection 
with the uses of steel pipe and with the advantages of 
welding pipe lines, this report will be limited to these two 







rao 










factors. 

Steel pipe sections were selected for several reasons. In 
the first place they generally used throughout the 
intry. Also many companies are being forced to change 





are 






‘rom their all cast-iron policy to wrought iron or steel 
because of the modern high-pressure systems now being 





nstalled. And finally, the uses and features of cast iron are 
mmon knowledge, while steel still requires educating the 
public to its advantages. Steel piping is nothing new in 
certain classes of industry, for it has been in use for many 
years in the oil fields. 







Materials Must Be Studied From Every Angle 


V nity At present practically all steel pipe used in gas lines is 
{ lap- or butt-welded, longitudinal seam type. Because of 
this, split seams, and porous or laminated pipes are of rela- 
tively common occurrence. However, the manufacture of 
seamless tubing is rapidly developing to the point where its 
higher not overbalance its advantages. As its 
application is extended, undoubtedly the price level will be 
brought down more nearly to that of the longitudinal seam 
type. Nevertheless, the present existing difference in price 
detween the seamless and other types of pipe calls for study 
n order to determine which is the more economical. 

Tests made by the Bureau of Mines on numerous pipe 
nes indicate that the least leakage may be expected from 
4 properly constructed welded steel pipe line. The question 
arises as to why there should be any leakage in a line in 
vhich every joint has been tested and the type of construc- 
ton Is such that the line is one continuous length of pipe. 
Many times cheapness of construction leads to the use of 
insuitable joints, when a more thorough study of leakage 
and maintenance costs would have revealed no economy in 


cost does 


)re the long run. We are too prone to accept the word of some 
B designer or operating engineer that his type of joint never 
Ore ‘ails. But the main foreman repairs many leaks about which 
Wes tbe manager never hears. It is far better to conduct some 


research and study as did the Bureau of Mines when they 
advocated welded steel piping. 





mich Welding has been more or less limited to the oxy-acetylene 
Process because of the greater experience available in its 

- ise. In the field of oxy-acetylene welding the scientific 

nn *Re ‘ 

ting Phe ie Be the Sist Annual Convention of the International Acetylene 


hicago, 1W., Nov. 12, 13 and 14, 1930. 
R “Perintendent of Gas 


Shore, N. } 


Distribution, Long Island Lighting Company, 





The Savings Made in the Installations of Main Lines Are Closely 
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Welded Pipelines 


Paralleled by Those Made in Service Lines and Maintenance 


By Erick Larson + 


thought and effort put forth not only in original develop- 
ment but also in the perfection of a procedure control is an 
example for any industry to follow. It is the direct reason 
for its Firms manufacturing welding equipment 
employ corps of engineers not only for the purpose of 
instructing new welders but also for the solution of unusual 
problems and for the continued study of the science of weld- 
ing. However, it still remains necessary for the local man- 
ager and engineer to have a thorough knowledge of the 
science of welding so that the proper principles may be 
passed on to those doing the actual work. Furthermore, the 
high morale necessary in the actual welder and his immedi- 
The human 


success. 


ate superiors must be properly understood. 





The Welded Gas Line Is Practically Free of Leakage 


Losses. 


factor plays an important in welding, and a welder 


regularly instructed and encouraged pays dividends. 


part 


Reduction of Wall Thickness May Be Possible 


For all the excellent theoretical work that has been done 
in the computation of the internal stresses of lines placed 
underground, nothing as yet has exceeded experience. Both 
standard and light weight steel pipe have been laid under 
many conditions carrying gas and hydrostatic pressures that 
bring the internal stress of the pipe to within 75 per cent of 
its elastic After of service in the southwest 
such pipe lines have yet to develop any trouble in the pipe 
itself. While such a close margin of reserve strength is not 
to be recommended, still it indicate that theoretical 
computations must be tempered with experience. There never 
has come to the attention of the writer a single instance of 
a circumferential break in a steel pipe except at points of 
weakness where threads and grooves are cut into the pipe 
for certain types of couplings. This fact indicates that a 
more thorough theoretical knowledge of stresses entering 
into pipe line construction may lead to considerable saving 
by cutting down wall thicknesses. Since temperature and 
line pressure lend themselves to mathematical 
exactness, some of the more intangible factors found will be 


limit. years 


does 


stresses 


enumerated. 

One of the largest stresses to which any pipe may be 
subjected is that due to temperature changes, a large pro- 
portion of which arises at the time of laying. On a hot sunny 
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day in New York State actual tests have shown the not 
uncommon temperature of 110 deg. F. of the pipe itself, 
while the ground temperature at a depth of 2% ft. is but 
60 deg. F. Proper laying will overcome most of the stresses 
resulting from such abrupt temperature changes, however. 
If the burying of the pipe proceeds from one end only, and 
the end toward which the burying proceeds is free, natural 
contraction will be taken up by movement of the free end 


Where Changes of Direction Are Necessary, Gas Weld- 
ing Provides Them Without Delay. 


of the pipe. This overcomes stresses which in a pipe rigidly 
fastened at both ends would have to be taken up internally. 
In the March 9, 1929 issue of Gas Age Record there was an 
article entitled, “Ground Temperatures Obtained at Varying 
Depths at Schenectady, N. Y.” In a summary the following 
results were shown: 


MAXIMUM GROUND TEMPERATURES 
5 ft. Cover August 57 Deg. Fahr. 
3 ft. 6 in. Cover July and August 59 Deg. Fahr. 
2 ft. Cover July 66 Deg. Fahr. 


MINIMUM GROUND TEMPERATURES 

5 ft. Cover March 23 Deg. Fahr. 
ft.6in. Cover January, February, March 22 Deg. Fahr. 
2 ft. Cover February 14 Deg. Fahr. 

From the standpoint of strength, this survey would indi- 
cate that burying to a depth of only two feet would be an 
economically sound proposition. The added stress caused by 
the difference between 22 deg. and 14 deg. F. is only 1560 
Ibs. per sq. in. This stress is based upon a modulus of 
elasticity of 30,000,000 and a co-efficient of expansion of 
0.000,006,5. Taking the maximum differential and using the 
same factors, the stress due to the difference in temperature 
between seasons would be 10,140 lbs. per sq. in. For still 
greater extremes, let us assume a differential temperature 
of 100 deg. maximum in order to allow for poor conditions 
at the time of laying. The temperature stress would then 
be 19,500 lbs. per sq. in. Taking a gas pressure of 60 lbs. 
per sq. in., a pipe diameter of 6 in., and a pipe wall thickness 
of 4 in., the stress from this source would be 720 lbs. per 
sq. in. In the Southwest, pressures as high as 350 lbs. per 
sq. in. are being carried in standard weight pipe lines. The 
stress due to gas pressure is at right angles to the tempera- 
ture stress, so that the resultant stress would have to be 
figured by the theory of the ellipse of stress. This resultant 
stress still leaves 10,000 lbs. per sq. in. under the elastic 
limit of steel to take care of the stresses of unknown magni- 
tude caused by the motion of the earth from the frost action, 
loads imposed vertically over the main of sufficient intensity 
to cause the main to act as a beam, and bending during 
laying. Practice has proved that this margin of safety is 
sufficient. 

From this study it must not be assumed that it is recom- 
mended to bury a pipe to a depth of 2 ft. Other factors enter 


» 
> 
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that again show the necessity for study beyond : 

and construction. Where gas is pumped for 

mile, actual field tests have proved that there 

no difference between the ground and gas tempera 
most plants the gas sent out is corrected to th 
condition of 60 deg. F. However, the Schenecta 
shows the ground temperature over a _ period 
months of the year to be at an average of 20 d 

a result of this 40 degrees difference between se 
perature and sales temperature, there is an 8 per 

in the quantity of gas delivered which is shown 
accounted for gas. The above survey indicates 
temperature would be above 60 deg. at the tw 

for only a period of two months during the year. Dy 
these two months the average temperature would a 
62 deg. F. A similar study in the Southern part of the & 
over a period of two years gave a maximum tempera 
average of 66 deg. and a minimum of 42 deg. at t] 
level, for the temperature of gas in the main. Thes: 
were taken at a distance of 4% miles from the 
Simultaneously, a test determined that the gas a 

the plant was at ground temperature. 

The use of any type of so-called expansion joint t 
care of temperature changes has not been mentioned f 
reasons. In the first place it was desired to show ext; 
conditions. Furthermore, a study of lateral moven 
buried pipe in the ground, as reported in a booklet 
“Controlling Temperature and Bending Strains i: 
Welded Cast Iron Pipe Lines,” by E. Hering, F. G 
and T. W. Greene, published by The Linde Air Pr 
Company, proves that an expansion joint is not as eff 
as is generally supposed in relieving temperatur 
even as close as 100 ft. from the joint because of tl 
frictional grip of the soil. 


i 


Further Aspects of Loss Should Be Studied 

Studies and tests which have been made show why t 
is some leakage in a welded steel line even thoug! 
joint has been given a soapsuds test. As a result, it 
mended that tests should not be limited to joints a 
that methods of detecting other leaks should also 
ployed. All sections, where possible, should be tested : 
ground by means of a soapsuds test of the joint 
closed-in pressure drop test of at least three hou 
cate any major leaks. The coating should then be 
and the pressure drop test repeated in the trencl 
burying. After burying at least a 24-hour drop test 
be made. The slightest indication of a drop in 
should be the signal for a test lasting until it is det 
that the drop is not due to temperature changes or to a 
at the cock where air is pumped into the main. In cas 
a drop, the section should be divided into convenient lengt 
and tests should be applied to each. As the sections b 
shorter, the leakage becomes more noticeable, so that 
the trouble is located and the pipe dug up, the actua 
piece of pipe can be repaired or replaced. If th 
caused by a split seam, it can be welded in place, but us 
it will pay to remove the section as the part repaired 
not be the only leak. The argument that this larg: 
is not warranted when the small amount of leakag: 
sidered may be answered by considering the sum tota 
leakage loss and by the danger of subsequent 
damage suits where shrubbery and trees are apt 
injured. 

Successful Record of Welded Mains 


The advantages of complete welding and careful 
have been clearly shown on one system of over 6! 
of distribution mains. Work done has involved gas 
of all mains since 1926, and all services since 1927; 
ing some replacements and the welding of about 10 
pipe originally screw coupled. Property damage « 
bery and trees on new work has been eliminated. 
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has been increased 25 per cent in extent during 

. the actual volume of unaccounted-for gas has been 
7.5 per cent. Whenever a leak has been found on any 

one of coupling, the repair has been a job. 

"The following is a summary of results obtained through 

tudy of the uses of steel pipe: 

The use of standard weights and sizes of pipe is rec- 
ommended. 

The placing of light weight sections in a variety of 
conditions and locations is desirable for securing test 





solid welded 


he st 


data. 

At present standard weight lines are carrying pres- 
sures as high as 350 lbs. per sq. in 

From strictly the viewpoint of strength the depth of 
burial of line is not a major factor with steel pipe 
under temperature conditions prevalent in New York 


State. 

Where care is taken to secure a joint equivalent in 
strength to that of the pipe, expansion joints are 
unnecessary. 

Lap-welded pipe is preferable to butt-welded, and 


seamless is preferable to both. 
Thorough testing of lines after joining is recommended 
including the pipe itself. 

Oxy-acetylene welding was known experimentally for 
many years previous to its practical use. Gas welding se- 
cured international fame through its use at the Panama 
— Exposition and one the medium of an article 
ntit] ” in the Gas Industry 
an Fe September, 1915, oy Mr. D. E. Keppelman, of the 
Pacific Gas and Electric Company. Because of the far- 
sightedness of the engineers of the Pacific organization, this 
article is actually history written years in advance. The 
article is a milestone in the history of welding. 

Records show that in 1911 the Philadelphia and Suburban 
Gas Company laid an 11-mile line south of Philadelphia. 
From then until 1919 there was a steady increase in the 
number of companies using the process. In 1919-1920 another 
milestone was reached. The Prairie Pipe Line Company 
welded 15 miles of 8-in. oil line to carry 700 lbs. pressure. 
This was engineered by Mr. Noah Wagner, Superintendent 
of Welding. In 1922, the same company, thoroughly con- 
vinced of the advantages of gas welding, laid the longest 
all-welded line up to that time. It was 104 miles in length. 
Since then the practice of welding oil and gas lines has 
become standard practice. 


A Least Cost Factor 
It would appear that little need be said of the advantages 
of welding, but during the past year a number of requests 
have been made for such information. In general it might 
be said that there is no limit to welding, since it is used 
from the largest undertakings to that of the solitary black- 
smith in his little shop. However, there are numerous out- 
Standing advantages of oxy-acetylene welding in pipe line 
construction. 
In the first place, specials may be made up in the field to 
Pt exactly. Tie-ins with existing piping may be made with- 
ut cutting the old lines or without the use of expensive and 
lumsy clamps. This applies to inside as well as outside 
work. For example: welding is a time saver in the placing 
f an aquastat or gag ig ce during the installation of gas 
bh use- iit units. A short nipple is welded on the take- 
lines near the boiler without necessitating cutting of the 

ine or chan cing breakage of the plugs in the boilers. Other 
applications may be found on large water heating jobs, 
ouse heating jobs, difficult house lines and meter headers, 
intricate bends in main work, and many places where prob- 
= arise in which a welded joint proves to be the difference 

"etween profit and loss. 

—— ‘ are rapidly realizing that the greater ease in 

“ing a welded rather than a fitted job is a sufficient 
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reason to specify welding. Not only are the fittings or pieces 
required cut to a minimum for the estimator, but also the 
time required in the field for the checking and reporting of 
inventory 

The welded joint is the lightest type of joint for steel pipe. 
Welding eliminates the necessity of ordering an extra heavy 
or an upset end in order to allow for structural weakening 
from the threading. On large jobs the lowering of freight 
and transportation costs due to the lighter weight results 
in considerable savings. 

Type of joints that are 
being turned in the pipe cause a weakening at that point. 
Practically no type of joint will give the uniformity of 
strength possible with welded joints under all conditions. 
Greater Flexibility Is Possible 


is lessened. 


threaded or require a depression 


The use of other than welded joints is sometimes specified 
for long transmission lines for the reason of the greater 
speed with which the line may be laid. However, the use of 
a greater number of gangs in laying pipe will overcome 
this difficulty. In fact, the installation of distribution mains, 
services and detail work, together with much of the larger 
interior work will average less time with welding than with 
screw joints. This is true because the welder is not held up 
while pipe is being threaded. If it is not possible for him to 
continue his work in the direction he started, he can easily 
go to the other end of the line or to some other point. This 
eliminates much work in the final tie-ins. When these tie-ins 
are made, a slight or even noticeable misalignment offers no 
particular difficulty. 

There is no hold-up in work while waiting for regular or 


special tools, since the number of tools required is a mini- 
mum. 
The better conditions under which the tie-in gangs can 


proceed is also a great time saver. Several sections can be 
welded in convenient places , put in position, and then welded 
together in the trench or on a scaffold. The saving in time 
that results greatly Jessens the cost of scaffolding and bell 
holes. 

Changes and additions to a present pipe line system are 
also simplified by A regular pipe 
fitter usually dislikes to reconstruct or add to an old layout. 
When the cutting torch and the welding blowpipe are used 
changes are more easily and more cheaply made. 


oxy-acetylene welding. 











Method of Closing the End of a Line to Be Tested. 


Whether the pipe is to be covered with a regular steam 
pipe insulating covering or just painted, the absence of any 
type of fitting makes the job less expensive. Also, the fin- 
ished work is neater in appearance. 

Actual tests run by the Bureau of Mines prove that in a 
welded line the flow of water and gases more nearly ap- 
proaches theoretical perfection than with any other type 
of joint. 

With welding, the material transported by the pipe will 
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have no more effect on the joint than on the pipe itself. 
Other forces such as expansion and contraction, vibration, 
chemical properties of the soil, strains left in laying or pro- 
duced by settlement of the trench, earth movements and 
changes of pressure carried, leave no worries as to how the 
joint will act. With changing characteristics of gas loads, 
the fact that pressure conditions can be altered is a factor 
of major importance and one that is resulting in high pres- 
sure distribution even in cities. 


Long Trouble-free Life 

In all but welded-joint lines, leakage will naturally in- 
crease with age and pressure. If there are any existing 
leaks in the welded line the leakage will increase in propor- 
tion to the pressure carried in a manner similar to that of 
an orifice. In the case of mechanical joints, the leakage 
will increase considerably in excess of that from a straight 
orifice because the tendency of the pressure will be to open 
up the joint. Certain types of rubber or composition packed 
joints are designed on the theory that added gas pressure 
will force the jacking still tighter against the walls. Tests 
have proved that the mechanical joint lines of this type not 
only have the leakage increased in greater proportion than 
on welded lines, but also on tests at a reduced pressure 
made after the high pressure test, leakage has increased 
above that originally found at this lower pressure. 

The argument is often used that the human factor in the 
welding of a joint is greater than that in the making of a 
mechanical joint. A simple test can be made to show that 
in any mechanical joint this human factor is just as great. 
A mechanical joint under pressure can be made up to the 
point where no leakage is indicated either by hand or by 
light application of a wrench. The ease with which leakage 
may be overcome in this test clearly indicates what may hap- 
pen on a carefully inspected job that has been in the ground 
for only a short time. The forces to which a line is subjected 
will soon discover the weak point. While this is by no means 
a condemnation of mechanical joints, still it is a reminder 
that even a machine must have a human operator. The severe 
handling that a welded line receives before it is finally 
buried, without, of course, deliberately straining it, is one 
of its best tests. 

Welding has gone through its development period in the 
past twenty years. It cannot be said to be perfect. Compar- 
atively speaking, it has reached a state of perfection that is 
envious in the realm of joints. Our aim is to have each joint 
approach or equal the perfection that we know is possible. 
There are ways and means of securing the desired results 
that engineering ability and considerable field 
have shown to be possible. 


experience 
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Dates Announced for 
Boston Show 


Announcement has been made by W. H. Eisenman, secre- 
tary of the American Society for Steel Treating, that floor 
plans for the 13th Annual Metal Exposition have been 
mailed. The exposition will be held this year in Boston, at 
the Commonwealth Pier, during the week of September 21. 

Commonwealth Pier is an unusually good location for a 
show of the size of the National Metal Exposition. The 
large amount of floor space and good ventilation, combined 
with the Pier’s accessibility to downtown Boston, have defi- 
nite advantages for exhibitors and visitors alike. 

Plans already under way indicate that the 1931 Metal 
Exposition will be one of the most successful in history, both 
in size and in variety of fields covered by the exposition. 

Boston, as the center of the New England Manufacturing 
District is expected to produce an attendance at the exposi- 
tion well in excess of 60,000, while registration at the techni- 


eal session of the National Metal Congress will probably 
run over 6,000. 


The American Society for Steel Treating has th, 
operation of the following societies as joint spons 
National Metal Congress: American Welding S, 
Iron and Steel and the Institute of Metals Divisions of », 
American Institute of Mining and Metallurgical Enging. 
the Iron and Steel and the Machine Shop Practice Diyigi., 
of the American Society of Mechanical Enginee; 
Gas Products Association. 

a 


AU 
8 of th 


lety, th 


and th 


Obituary : 
Daniel H. Deyoe 
Daniel H. Deyoe of the industrial engineering departny» 
of the General Electric Company, a director and member » 
the American Welding Society and a figure for many yegy 
identified in electric arc welding activities, died ip Sch. 
nectady, April 11, at the age of 55. 
Mr. Deyoe was a graduate of Union College, class » 
1898, and joined the General Electric organization ip ; 
same year. He became affiliated with the industrial » 
gineering department in 1906, soon became active jn a 
welding problems, and has been an outstanding figure » 
that field ever since. 


—_®> 
Semi-Automatic Welders 
for Tanks 
By Gerald B. Burtnett 
To overcome difficulties in securing a uniform weld whe 
joining a concave top to a water tank, the Day and Nigh 
Water Heater Co., at Monrovia, Calif., is using a sem 
automatic type of welder. The tank is placed at the prope 
angle on revolving rollers and turned at an even, slow sped 














Welder at Work with the Semi-Automatic Equipment 


by an electric motor through a chain, shaft and belt dr 
combination. The welder holds his electrode at one set pos 
tion and completes his operation as the tank revolves bef 
him. Production has been speeded and more satisfactor 
work turned out since installation of the machine 


Welded Vibrator Machinery 
Stands Severe Test 


By Jos. C. Coyle 

Constant use of machinery in production, under wi 
varying conditions—heat, cold, dry, and wet—is a deci 
test of the unit’s efficiency and that of the methods u 
in its construction. Traylor vibrating screens and conve) 
are made by the Traylor Vibrator Company, of Denver, ‘ 
rado, who use continuous electric welding with grea‘ : 
cess. The materials handled, such as ore, concentrate, “ 
coke, cement, slag, gravel, and sinter indicate its wide 
of usefulness. The screens and conveyors are made 
sizes, lengths, and types to comply with the various nee 
industrial plants. 











pt 


, vibrator consists of three principal parts: First, a 
+ to be vibrated which is suspended freely in space; 
on a main frame to counterbalance the vibrated mem- 
third, an energizing unit. Each of these three parts will 
discussed below. 

The unit to be vibrated can be either a screen sash-—single 
double deck—or a pan or tubular conveyor. The welded 


si must be rigidly constructed to stand ys inch reversal 
times each minute. The sash is usually made of 10 
uge open hearth sheet steel, cut to shape on 
ars, and bent. The sides and cross sections are then 


square 


ined by a number of metal clamps and tack welded to- 


The clamps are then removed and a continuous 
ad run along the joints. Likewise, the tubular or pan 
€ conveyor must be absolutely rigid. The tube is usually 
‘% inch open hearth steel, cut on square shears, and rolled 
Shape. The edges are drawn to within %-inch and tack 
Pided after which a continuous bead is run and the same 
. up approximately % inch on the outside to reinforce 
e Delt. 


Variation in the type of construction and materiai is im- 


ve, as these conveyors sometimes handle material up 
-000 degrees F. On such hot material a water jacketed 
used which consists of an inner and 
; The two are joined by electric welding. The 
‘side, however, is applied in sections joined to the inner 
~. OY projecting strips of metal welded in. 

‘he heavy main frame is drilled and tapped on a boring 
chine. It is then carried by crane to a shaper and the 
MY corners made parallel to receive the steel vibrator bars. 


ot) 


, 
sa 


ng conveyor is 
ter shell, 





Several Views During the Course of Construction of All-Welded Vibrator Machinery. 
Process Offers a Sturdy Economical Construction. 
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These bars are cut on a band saw. The spanner beam upon 
which the sash is mounted, which connects the two sides of 
the machine, is milled. 

The energizing unit consists of a straight line synchro- 
nous motor. The laminations are cut and stacked and the 
motor coils are wound on a lathe. The coils of the motor 
are baked for 48 hours. These motors are mounted on each 





The Manufacturers Find that the Welding 


side of the frame and take a pulsating current from a small 
motor generator set which is furnished with both screens 
and conveyors. 

These vibrators are capable of continuous operation. Some 
of the vibrating screens handle as high as 800 tons per 
screen an hour. The tubular conveyors are capable of mov- 
ing great tonnages on the level, downhill, or as steep as 
18 degrees uphill. These machines are unique in that they 
have no wearing striking surfaces and require absolutely 
no lubrication. This equipment is used by mining and in- 
dustrial plants with great success. 


> 
Welded Construction Reduces 
Failures of Bulldozers 


Among the products of the Steelweld Machinery Company, 
Cleveland, Ohio, is a line of bulldozers, the frames of which 
are made of steel plates and shapes cut to size and welded 
together. The frame work is of heavy rolled steel plate and 
the bearing plates and side arms are also of steel. The prin- 
cipal advantage claimed for welded steel construction in this 
equipment is that the maintenance cost is lower because there 
are fewer failures. 








Appl 


ications of Resistance Weldin 


Welded Tool Work—Welding High Carbon Steels—Applications to 





General Hardware 


The Present “Electrical Age” 

UTURE history will undoubtedly place the decade in 

which we now live, early in the “‘Electrical Age.”’ Appli- 
cation of electrical principles speeded our commercial, busi- 
ness and personal communications past all anticipation by 
the development of the telegraph and telephone and more 
recently made all the world neighbors by development of 
the radio. Electrical principles speeded our means of trans- 
portation by the development of electric railways for pas- 
and freight. Our present high speed automotive 
travel would be doubtful without electrical ignition, light- 
ing and safety devices. Development of the moderate priced 
electric motor and electric utility service made possible the 
“Mass Production Idea” in manufacture. Special alloy ma- 
terials of vanadium, molybdenum, chromium, nickel, etc., are 


sengers 


all products of the electric furnace. 
“Electrical Age” has placed at the disposal of the 
s manufacturers an “Assembly Method” that is equal 


nearly 
The 


world’ 





Forging, Bending, Annealing and Hardening 
By M.L 


Eckman} 


Machines Will Handle a Variety of Work 


A 12” lathe will handle a variety of work within th 
of its chuck or face plate. resista} 

machine will handle a variety of work at no more 
time than to chuck a piece of work in a lathe. 


Likewise a 


The 
difference is that it may take five minutes to chu 
a piece in a lathe and an hour to do the work; wher 
it takes five minutes to chuck a piece in a weld 
be sure it will not take more than 6 to 12 seconds 
any ordinary work such as illustrated in this artic) 


Multiplicity of Work on the Same Machine 


9” 


Any work from %” to 2” round may be handk 
same machine or its equivalent in square, flat, struct 
special shapes, with no more inconvenience tl 


irregular shaped material in a lathe. 


an chu 


The publicity given to large production plants w! 





Fa 











Fig. 1. 
Fig. 2. 
Fig. 3. 





in quality, reliability and speed to 
tions. 

“Electrical Resistance Welding” applies electrical energy 
in a very simple and direct manner yet the welding is accom- 
plished at high speed coupled with quality and low cost. 
Just three factors enter into “Electrical Resistance Weld- 
ing’, namely, alternating electric energy, time and pressure. 

The application is accomplished simply by means of a ma- 
chine designed to hold the work, conduct current to the 
welding zone and apply correct pressure. All 
welding machines are designed on this principle. 

Electrical Resistance Welding is divided into three classes: 
Seam Welding, Flash Welding and Spot Welding. Typical 
machines for these three classes of welding are shown in 
Figures 1, 2 and 3. 

Let us consider some Flash Welding applications. While 
it is undoubtedly true that the repetitive manufacture of 
the same article yields biggest profits, it must be understood 
that resistance welding is not limited to this kind of work. 


any of its other applica- 


resistance 





tResearcsh Engineer, Federal Machine and Welder Co. 





Seam Welder. 
Utility Flash Welder. 
Spot Welder. | 
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applied resistance welding with such benefit ha 
to believe that it is not practical to do a variety 
the same machine. This is a fallacy that ‘s ea 

There are at present many small shops that ma 
some profit from operating one “Flash Welder” 
repair and job shop work. Other pretent 
lishments operate as many as 20 machines on 
salvage work. 


more 


Welded Tool Work 


Figure 4 shows the method of fabrication of 
twist drill. These drills are usually made of high 
and welded on to a mild steel shank. About 
high speed drills are manufactured this way. In s! 
a large number of drills, tangs and shanks are 
all too frequently. It is only a few minutes wo 
a round piece of steel as shown in lower sketcl 
lines, turn a small neck on it and weld as shown. It 
remachined as shown by dotted lines. 

Extension shanks of any length can be made for @! 
deep holes. Taps may be lengthened any desir¢ 


@ 
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rigyre 6.) Reamers are manufactured and may be re- Ample proof is at hand that all steels can be welded with 
é ie or lengthened as shown in Figure 6. 

proaches of all kinds, whether push or pull, round, square, 
epliced, key irregular or the formed broaches for external 
sniching of small parts are nearly all manufactured by re- 
cance welding. (Figure 7.) Mild steel shanks are welded 


some little study of conditions. 
Procedure for welding high speed to mild steel is as 
follows: 


Equipment 1—Flash Welder 











., high speed steel cutting body as indicated in these 1—Lead Pot at 1500 degrees F. 
-Letches. 1—Mica Box and Flake Mica 
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Machine Tools Manufactured and Repaired by Flash Welding. 
Welding Different Analysis Steels Anneal 112” to 2” of high speed steel next to point where 


weld is to be made, by-heating in lead pot and placing in 
Mica box to cool. Preheat mild steel shank to a dull red in 
lead pot, first, because high speed steel has greater resist- 
cessfully. However, if a steel will air harden on removal ance than mild steel and heats faster, second, so the mild 
from a critical source of heat, it will be even more brittle steel will be a reservoir of heat, preventing chilling the high 


This brings up a point that it might be well to discuss. 
Nearly all of the commercial alloy steels are welded suc- 


after electric welding, not due to any mysterious affect that Speed steel after welding. Proceed to weld, remove and 
electric current has on the steel but because the electric place in Mica box to cool. After cooling, heat in lead pot 
heat is quite local the adjacent cold steel acts as a chill, and 4" inch past weld on high speed steel part, and then let cool 
{ causes extreme brittleness in such close proximity to the in Mica box. Such procedure will give welds equal in 
weld that some have thought the weld defective, and as- ‘Strength to the original metal. 
serted that only the milder steels could be welded practically. iy ey 
Flash Welding Applied to Miscellaneous Articles of Hardware. 





kid jo MACHINE HINGE BOLTS | fig 13 DELO WelLICHE iy dS /4 MAPOMER 








i] = Ps r oo 
’ Tar a / | A A HAMMERS WITH WORM 
i nie ) . WU" SERRATIONS OR / 


CHIPPED HLADS MAY 


bmn bi REPAIRED AS “Nom 








7 , f 
ry 
a os , ? 
<> bh | SUIT WELO ~~ | 
VOTE.” BOTS MAY BE NADE ANF LENGTH BurT we * A . _ j 
d = ( 
7 | 
ten | 1 
2 MACHINE HANDLES ¥ LEVERS | 4 ‘ 
ie 4 | wold VY TYPE OF BIT MA é | | 
We hd 7 A | =) 


BUTT WELD 





PIE LZ MACHINE GLORS 








H | " » WL gor ow | 
‘ | | 

q % ~~ i} 

Pe me es aclia A | > BROKEN | ee ent od | j ; 

! 10 Mis OV STEEL } i — { | 
BUTT WELL yn A j | wep | 
A t NOTE: Alt TYPES Of AXES OR HATCM, 
MAY BE REPAIRED OR MADE AS SHOWN | 








THE WELDING ENGINEER 


Machine Tool 


Figure 8 shows a drill press spindle. In the early days 
we used to turn these out of solid stock. Then they were 
forged. Now we take stock ys” larger than finished sizes and 
weld as indicated. 75 to 125 welds per hour can be made 
on this sort of work. 


Milling machine arbors are manufactured or repaired as 
indicated in Figure 9. Figure 10 shows an eye bolt, the eye 
being a standard forging—any length bolt can be welded 
to the eye. 

Machine handle forgings are welded onto levers (Figure 
11) or hand wheels of all sorts. Machine head gib forgings 
are welded onto taper gibs of varying lengths as shown in 
Figure 12. 200 of these welds per hour are easily made. 


General Hardware 


Figure 13 shows how speed wrenches of various kinds 
may be welded to a brace. Note the method of upsetting 
handle of T wrench before welding. This also is done on a 
welding machine. Screw drivers are welded onto mild steel 
handles as shown, 250 welds per hour is a fair production 
figure. 

Figure 14 shows claw hammers that may be manufactured 
by welding tool steel heads and claws onto mild steel bodies. 
Axes are now manufactured in quantities by welding. Tool 
steel bits onto mild steel bodies. Hatchets are also manu- 
factured the same way and salvage departments in large 
manufacturing plants rework many tools by welding. 

Worn pulley fits and key ways may be replaced by weld- 
ing on new ends of shafts. Worn bearings may be replaced 
as well. Many costly delays in production may be eliminated 
by this means. It would take about 15 minutes to set an 
armature up and weld. If the shaft were pressed out and 
replaced, considerable longer time would be consumed. These 
are only a few of the articles that are welded. New ap- 
plications are being made every day. There is plenty of 
room for originality in welding applications. 


Special Applications 


FORGING: Resistance welding machines are serving as 
forging machines in places where the production and variety 
will not warrant standard forging machines. Collars of va- 
rious sizes may be upset on shafts or pins. Even hot headed 
bolts are made in this way. It has been found on some types 
of forge work that it can be heated by electrical resistance 
at 15% of the cost of oil or electric furnaces. 

BENDING: One firm building electric locomotives on 
which there was a great amount of pipe bending, installed 
a resistance welder and used it along side of each locomotive 
for heating pipe and forming bends as needed. It is ex- 
tremely fast, heating pipe from 1” to 3” in diameter in 3 
to 8 seconds. Bending of structural shapes in fabricating 
shops is being done extensively on resistance welding ma- 
chines. 

ANNEALING: Localized annealing has been carried out 
successfully in jig, fixture and die work where the article 
must be annealed in certain local spots or areas to resist 
shock or for further machine operations. 

HARDENING: Successful applications of heating uni- 
form shaped details for hardening have been developed in 
which great speed and uniform heat is obtained at low cost. 
The uniform temperature obtained in each piece is truly 
remarkable. The machine is so designed that the current 
is cut off as soon as the detail has expanded a predetermined 
amount. We know of course, that the expansion is in direct 
proportion to the rise in temperature per degree. Except- 
ional close control is therefore obtained. 

The resistance welding field is young, but development 
shows remarkable advancement. It must be remembered 
that a resistance welding machine is not confined to one 


line of work but many different sizes and kinds of 
can be welded on the same machine. 
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Mammoth Warm Air Furnace 
Is Arc Welded 








This 10,000 Pound Warm Air Furnace Its All Welded 


The warm air furnace shown, one of the largest in the 
world, was fabricated by the arc welding process. It was 
built by the Campbell Heating Co., Des Moines, Iowa, for 
a large Rochester, Minn., church. Completed it weighs 
10,000 pounds and has a capacity of 100,000 B.t.u.’s. In 
all it contains 482 feet of electric welding. The Lincol! 
Electric Shielded Arc was used in the fabrication of this 
piece of equipment. 

a _— ?> 
Warehouse Uses Frame 
of Welded Pipe 

With the strength of a weld on a machine, pipe line, 
other construction generally known to be equal to that of the 
parent metal, new uses are constantly being found for t! 
type of connection. 








A Good Use for Old Pipe. 


The accompanying photographs show a type of constru 
tion which is not uncommon but still new enough to b 
teresting. The joints in the trusses and uprights are 
welded and the structural material is old used pipe and re! 
road rails. 

Many larger buildings than these in Southern Califor! 


a 


shown here, have used the welded joint in the structural work 


with unqualified success. 
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as Welding In Production 


Its First Application in One Plant Solved a Major Production Prob- 
lem, and Thus Paved the Way for a Large Scale Welding Program 


By Earl C. Booth} 


“TE first entered the manufacturing field with the pro- 

iyction of a high-grade automobile hand tire pump in 
919, This pump used tubing which was bought on the 
utside, threaded on either end, and screwed into the base 
nd the cap. It was the deluxe tire pump of that time. In 
act, it was called, “DE LUXE.” These pumps were sold by 
pecial agents to the automobile dealer, and then a little 
ter to the jobbing trade, and quite a business was built up. 
Rut, the time soon arrived when we desired to enter the 


manufacturing field, and with this came the requirements 
hat we make a pump that was not only good but would 
jeet the price conditions that we had not met with up to 
hat time. 

However there one manufacturer who required a 
pump with a brass barrel, and we developed a self-brazing 
nethod of brazing the brass barrel to a steel base, in which 
re used the oxy-acetylene welding torch to accomplish this 

t. And then came the development of the steel barreled 
jump to meet this price condition. 

We then entered the manufacture of steel tubing. We 
ought sheet stock and sheared it, in the early stages, on 

sheet metal shear. We put these strips through a tuber, 
forming it into a tube shape in more or less the regular 
nanner that tubes might have been formed up to that time, 
ind we then devised welding machines which had suitable 
rols and adjustments, were power driven with an oxy- 
cetylene torch attached and the necessary adjustments for 
guiding and moving the torch. 

The torch condition at this early stage did not give us 
tubing that was free from skips, blow throughs, and misses, 
but as time went along, the torches were supplied until the 
time arrived when this condition was practically ended. 
Purther improvements were made in the welding machine 
and with them came the time when, with a few instructions, 
girl could eperate one of these machines, and give us a 
Satisfactory tube. 

This pump tubing required a weld that needed only a 
“cging operation which would straighten the tube, and 
mash down the wrinkles on the inside and outside. In the 
im oo hd ag gy ing in which we used 
ae hele r ~ 2 . — : . . e whole tube and of 
“am wa ; rand at i ange e forced into the tube, and 

pe 1 between heavy rollers. 
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drawn, and the tube passed through a swedging machine, 
sizing the diameter and making it straight. 

We later developed a new method in which we supported 
a correct sized arbor in the center of the swedging die in 
the swedger, leaving only the clearance necessary between 
the arbor and the swedging dies for the double thickness of 
the sheet metal used in making the tubing, or the size to 
which we wanted to reduce the tubing—in case that we 
wanted to pull it down. This not only smoothed out the 





Several Views of the Manufacturing Departments Where Oxy-Acetylene Welding Is Keeping Pace with Expanding Production Needs. 


wrinkles on the inside and outside, but produced a tube that 
was straight in one operation. In fact, we got tubing that 
could hardly be told from seamless. This proved to be a 
very satisfactory operation, but the swedgers had to be 
larger than we had used previously. 

Then came the time that we looked for an increase in our 
tubing business, and we began the manufacture of such 
parts for washing machines and other household utilities. 
We then desired to enter the bent tubing field, making all 
types of exhaust and water tubing for the automobile manv- 
facturers. About this same time, one of the large manufac- 
turers just entering the field with a new car, came to us for 
a great deal of new development in the tubing necessary for 
the exhaust pipe and muffler tubes. 

One tube required a flange that was about 30% larger 
than the original diameter of the tube. This gave us a 
welding problem in that the tube must stand this flanging 
operation as well as stand a small bend. The sheet metal 
had to have some characteristics that would stand this 
flanging, bending, and welding. Another interesting develop- 
ment in this flanging operation was the devising of a method 
that would heat the end of the tube approximately %-in. 
back to a temperature that was a correct temperature for 
flanging. If the tube were heated too hot, the metal would 
break at some point other than at the weld, and if the 
temperature was too cold, the weld would break. So, it was 
necessary to keep a temperature between these two points. 
This flange was not only thrown out at an angle of 45° but 
was thinned at the edge at the same time. The machine 
made for heating the end of the tube was made so that the 
end of the tube would roll over. A number of oxy-acetylene 
torch tips were so placed as to give proper results. This 
new method proved to be a saving over our original outfit 
which was a special oil furnace with a heavy cast iron plate, 
and with holes only large enough to slip the tube in and 
out easily. This old method was expensive, but was not as 
dependable in that we could not get the same heating results 
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on tubing placed in the various parts of the flame, and in _ steel pump tube to a steel base in which we ar: 
addition the tubes themselves would be hotter at some places a production of some 3,000 pumps per day, px 
than in others. A still further use of the oxy-acetylene process 

In developing bending machinery, we worked out some we began to manufacture the well-known Arvin 
equipment of our own which gave us a production which Heaters. This requires some brazing, but we depend, 
ran eight and ten times greater than we would have been  oxy-acetylene torches to accomplish our most intricate < 
able to get with any standard bending machine on the ing work—namely, the attaching of the tanks to the }; 
market. This, however, meant that we were subjecting the on the cores, this being a lap joint. The headers ay 
tubing and welds to far greater strain in forming and bend- tanks fit very close together which requires that the < 
ing than we might have subjected the tubing to had we used _ be run in’ between the metal, rather than a joint mac 
the older method. Then we went still further in the develop- at the edge of the header, with the use of a soldering 
ment of other tools for making some of the larger bends in The use of such large quantities of oxygen and ea 
punch presses which ran this up still further, and still gave makes it highly important that we look into and try , 
us further problems as far as metal forming was concerned, suggestion and scheme in the oxy-acetylene process \ 
and, at the same time, put somewhat greater strains on the’ will give us still further economy. There is an exty 
welds. These bending operations were very interesting large opportunity for engineering developments in to 
because it is generally conceded that any forming operation and torch methods that may be applied to the weldi; 
which is particularly difficult should have a longer space tubing. This particular field is large. 
of time so that it gives the metal less difficulty in forming. Developments along most lines are toward sheet 

The tubing manufacture requires our greatest use of products, and tubing plays a large part in the make 
carbide and oxygen, which amounts to approximately 700,000 articles, as produced today, as against what we 
cubic feet of oxygen and some 77 tons of carbide per month. familiar with a few years past. 
Our tubing production runs to some 80,000 feet per day. While we go to great lengths in the developments 
We are able to get around 9 feet, 22 gauge tubing, per devising of schemes and means of making sheet metal 
minute up to 2 feet per minute on 14 gauge tubing. ing tools, dies, and such, we depend on the oxy-acet 

The oxy-acetylene process was further used in the develop- industry to develop new means and methods necessa 
ment of a semi-automatic machine in which we brazed the accomplish further economies in welding. 
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Another Construction Problem Solved By Are Welding 


Since 1926, when are welding started stepping high and the steel parts of the massive structure. It is fabricated { 
wide into manufacturing and construction fields, it has blazed quarter-inch rolled steel plate, securely supported by 
many a trail of achievements. It has taken the kinks out of made of I-beams, channel pieces, angle iron and plate 
production lines, shortened delivery hours, made possible’ rial. Figure 1 illustrates a typical interior section sh 
economies in construction, improved products and even made the flexible design of the supporting ribs made possil 
possible the solving of manufacturing and construction de- are welding. A compartment, built into each end 
sign problems. housing contains an oil filter for cleaning the vent 

Without are welding it would have been impractical to air for the huge electrical machine. Air comes in on or 
build the Westinghouse outdoor substation housings recently through a louvre. Exhaust air passes out on the oth 

















Left, Interior of Typical Section. Center, Welded Door Construction. Right, Exterior View of Completed Section 


completed at East Pittsburgh. These large structures—the A shutter arrangement is provided between the two sides,‘ 
first of their kind—will each house a 21,400 kv-a. Westing- that snow, entering with the fresh air and tendins 
house frequency changer set for railroad electrification near the oil filter, may be melted by letting the warm exhaust é 
Philadelphia. Completely assembled in the shop, they meas- into that side. 
ure 65 feet long, 25 ft. 10 in. wide and 15 ft. 4% in. high. 
They were disassembled for shipment into five lower sec-_. i p 
tions and eight upper. The structure weighs approximately ‘8 CPS of the machine. All of these and many mor 
110,000 pounds. tures—even the self-closing housing doors—are of are Ww 
More than one and a half miles of arc welding beads join construction. 


Four-I beams, included within the structl 


+ nea 


will each carry a hand operated hoist for handling th 








irc Welding of Aluminum 


Use of Flux Coated Electrode of Correct Analysis and Proper 


Manipulation Are Indicated as Important Elements of Success 


By W. M. Dunlapt 


SION welding has been divided into two general classes: 
ch welding and are welding. The fusion welding of 
tn minum and its alloys by means of an oxy-hydrogen or 
«acetylene torch is an art that has been known and prac- 
me ca f ¢ the past fifteen or twenty years by metal workers 
waged in the fabrication of aluminum articles. During 
past year much information concerning the torch and 
+ welding of aluminum and its alloys has been published 
, yarious technical journals. However, insofar as the 
hor has been able to determine, there has been nothing 
ublished concerning the are welding of the above metals. 
he consensus of opinion seems to be that aluminum cannot 
This opinion was entirely correct until a 
During the past few months rather 
investigations of the application of the are weld- 
y process to aluminum have been conducted in the Alumi- 
Research Laboratories of the Aluminum Company of 
erica under the supervision of the author. As a result 
this work, the process has been developed to the point 
re, within certain limits, it may be considered practical 
sa production method. At the present time the success- 
commercial arc welding of aluminum and its alloys is 
ng done by several metal fabricating plants. 
The are welding process is divided into two classes: Metal- 
ic arc, or Slavianoff process and carbon arc, or Bernardos 


= 


arc W elded. 


ery few months ago. 


en Wrensive 


ess. Both of these methods are coming into use for 
elding aluminum; however, the former process only will be 
iscussed in this paper. 

Electric are welding dates back to about 1881 and the 
eneral principles of the process are well known. This paper 
| discuss the application of these principles to the weld- 
mg of aluminum. The first principle involved in this case 
onsists chiefly in the heating of the work to a welding tem- 
erature by means of an electric are produced or “struck” 
d ‘tween the work and a metallic electrode. The electrode 
elts and feeds into the joint, thus supplying the material 
equired to complete the weld. The are serves three distinct 
rposes: it supplies heat to melt the edges of the joint, 
heat to melt the electrode metal, and it carries the metal 
rom the electrode to the weld. The two 
purposes: it constitutes a portion of the electrical circuit, 
nd is a source of filler metal for the weld. 


electrode serves 


Equipment Used for Arc Welding Aluminum 

The equipment required for are welding aluminum is prac- 
cally the same as that used for similar work on other 
petals and consists of: a welding generator, a pair of lead 
ables, an electrode holder, a ground clamp, an operator’s 
permet or shield, and a supply of electrodes. 

The generator should be a variable voltage machine with 
Current rating of from 50 to 200 or 300 amp. and an 
pen circuit (striking) voltage of about 60 volts. It may 
fave any one of the common types of drive—electric motor, 
pasoline motor, or belt—but for a small single operator unit 
t will be found more practicable to have a portable motor- 
Be: “nerator It will be found best to secure a machine 
arse the manufacturer has designated to hold a stable arc 
* ‘oW currents, and in addition, it is suggested that a 
‘abilizing resistance be secured with the machine if it is to 
{on light work. 
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The machine used in the experimental work was a portable 
welder of the variable voltage type. .It has a current rating 
of from 50 to 300 amp. with a striking voltage of 50 to 60 
volts. The machine was driven by an induction motor and 
was of two-bearing construction—motor rotor and generator 
armature on a common shaft. 


Electrodes Suited for the Process 
Experience in torch welding has shown that only two 
types of wire are required in welding sheet aluminum. For 
work on 28 3S, a pure aluminum (2S) wire is used, 
while when welding the strong alloys (17S, 25S, 51S) it is 


or 














Figure 1. The Operator Is Holding the Electrode at the Proper Angle. 
A Series of ‘oated Electrodes Is Shown in the Foreground 


Flux ¢ 
advisable to use a 5 per cent silicon, 95 per cent aluminum 
wire, especially when the work is not free to contract on 
cooling. 

The strong alloys are all somewhat “hot short” and all 
have a high co-efficient of expansion. Furthermore, they all 
melt at temperatures less than that of 2S. Therefore if a 2S 
electrode is used, the added metal in the weld will solidify be- 
fore the metal of the sheet. This places the contraction strains 
in the alloy sheet at a time when that metal, because of its high 
temperature is quite weak. This is likely to cause the for- 
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mation of cracks adjacent to the weld, especially if the metal ing the oxide. 


This is particularly important in a 
is clamped in a jig. 


as the weld metal solidifies very rapidly. 

When the 5 per cent silicon electrode is used this cracking 4. The flux must be stable under the temper 
is eliminated. This alloy melts at a temperature slightly ployed. For arc welding, this stability is of 
below the strong alloy and is noted for its hot strength and portance than for torch welding. 
slight solidification contraction. Because of these charac- 5. It must not deteriorate with time, nor must 
teristics, the added metal in the weld acts similarly to the deliquescent. 
gate in a casting. This action places the contraction stresses 6. When dried on. the electrode the flux 
in the weld metal where the hot strength is sufficient to gether well. 
prevent cracks. 7. The molten flux must lower the surface tension 

It is often suggested that a filler rod (electrode) of the ™olten aluminum so as to prevent the formation of 
same composition as the sheet be used in welding strong °" the end of the electrode as it melts. 

A flux meeting the above requirements was finally doy, 
oped by the author and is now being sold by the Aly; 
Company of America, under the trade name of No, 25 
Welding Flux. 

For coating the electrodes the flux is mixed with 


to the consistency of thick paint and the wires are dinw 
in this paste. The excess flux is allowed to drain of » 
the rods are then dried. The flux coating on the mets 
are welding electrodes should be approximately 0.025 to 
in. thick. To secure this thickness, it has been found 
visable to dip the rods two times, thoroughly drying the ér 
coating before the second one is applied. After a litt 
perience the man coating the rods can judge the proper : 
consistency to use, so that dipping twice will produc 
desired flux thickness. 
The dipping tube or trough should be made from a 
Figure 2. Specimen Weld Made in .,-in. Aluminum Plate. num or brass. Iron should be avoided, as the chemical] a 
of the flux on that metal will cause contamination 
alloys and castings. When welding castings this procedure The rods should be dried in a current of warm air 
will often be found satisfactory, or even advisable, but the 60 deg. C.), or in a ventilated drying oven at about 65 
5 per cent silicon electrode will prove the most useful for C. The drying will, of course, be rather slow at these t 
welding the wrought strong alloys. peratures, but if a higher drying temperature is used 
The electrodes are of the flux-coated type. In fact, the Steam formed will cause the flux to crack and peel off 
whole secret of successfully are welding aluminum and its Proper Characteristics of the Arc 
alloys depends upon the use of a proper flux. It has been 


atures om 


g£reate 


must 


oe. saaiwe 
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found that a % in. diameter electrode will prove satisfactory The exceedingly high temperature of the are, tog 
for practically all gages up to % in., provided that the op- With the short flame, is an important factor in devel 
erator varies his technique to suit the thickness of the metal. the improved physical properties of are welds as compa 
Since the flux coating is an insulator, it is necessary to limit With torch welds. The high temperature produces ra 
the electrode length to such that when it is gripped at one fusion in the work and the electrode, while the shor 
end by the electrode holder, it will not be unwieldy. Ex- localizes the heat. These properties greatly reduc: 
perience has shown that an electrode about 15 in. long and Width of the heat affected area in the sheet, with a 
coated to within 1 in. to 1% in. of one end is quite satis- Sponding increase in weld efficiency. These same fact 
factory. combined with the rapid heat fluctuations, operate t 
disadvantage of the process, since they set the lower 
in the range of work. 

The torch welding of aluminum was never a real success The metallic arc, furthermore, 
until a suitable and satisfactory flux was developed. Now _ stable for several reasons. One reason is that the 
that the flux method of welding this metal has become stand- metal must pass through the are during the welding 
ard practice with the artificers, the torch welding of alumi- tion. Then, too, the normal tendency of the arc is t 
num has reached a state of perfection. Just as a proper off” a cold spot in preference to a hot one, and this lea 
flux is essential for successful torch welding, so it is for arc an unstable condition. 
welding. The experimental work quickly showed that a bare 
electrode would not prove satisfactory for are welding alumi- 
num, so investigations were begun to develop a satisfactory 
flux. This flux must serve the same purpose in arc welding that 
it does in torch welding. In addition, it must decrease the 
surface tension of the aluminum so that the molten metal 
will flow smoothly from the end of the electrode without the 
formation of drops; the flux should also aid in stabilizing 
the are. In order to fulfill the above requirements, the flux 
should have the following characteristics: 


A Good Flux Must Be Used 


is almost inherent 


The flux coating on the rods is the primary stal 
agent of the process. This flux must serve three imp 
functions. It should furnish an insulating sheath a 
the arc, produce arc vapor with good conductivity, an¢ 
duce the surface tension of the molten electrode meta ‘ 
that it will pass through the are in small globules ! 
than in large drops. 

A further aid in stabilizing the are is the use of a5 
arc-length. This is entirely a mechanical factor, but 
experimental work the flux coating on the rods was desig™ 

1. It must melt at a temperature just below that of alumi- to offer some aid. This was done by making the coa™ 
num. such that it did not melt as rapidly as the rod. That ac 

2. When molten, it must have the ability to remove alumi- produces a sheath of such length at the end of the rod’ 
num oxide and do it very quickly. the operator can have the end of this sheath in contact " 

3. The molten flux, containing the oxide must have a the work and, at the same time, have a satisfactory ™ 
specific gravity less than that of the molten aluminum, and length. 
the difference must be enough that the flux will quickly and As the currents used in arc-welding aluminura usua)} 
rapidly come to the surface of the molten metal, thus remov- in the lower range of the smallest available welding ge" 














ads 








4 7 
April, 199! 


usually be found that the machine does not hold 
To correct this difficulty, a stabilizer consist- 
a half ohm resistance can be connected in series 


tors, It wil 

a stable arc. 
ing of about 
with the arc. 

In welding aluminum with the metallic arc, only one po- 
larity is required, regardless of the alloy being welded or 
the thickness of the work. This polarity is with the elec 
trode positive and the work negative, or what is commonly 
called “reversed polarity.” 

The primary reason for using this polarity is to improve 
the arc stability. It does this by permitting the use of 
higher currents (since the major portion of the heat is at 
the positive terminal), which, in turn, permit a heavier flux 
coating. Furthermore, the increase in current, in itself, 
mproves stability. 


Preparation of the Sheets 

Preparation of the edges is not required on sheets up to % 
in. thickness as the metallic are will produce complete pene- 
tration when the edges are merely butted together. Mate- 
rial thicker than % in. however, should have the edges 
beveled to form a 90 deg. vee. This vee should not extend 
completely through the plate, but about an eighth-inch lip 
should remain. This lip may be notched with a chisel as in 
torch welding, but that is not necessary. If it is done, the 
notches should be about 1/16 in. to % in. deep and about % 
in. apart. 


Properly Designed Jigs Should Be Used 

It is advisable to have some type of jig to hold the work 
n line when doing metallic are welding. The jig, however, 
need not be as rigid as one used for torch welding, as less 
buckling accompanies metallic are welding. In all work where 
it is possible, the seam should be backed up with a copper 
or iron backing strip—preferably the former. This is ad- 
visable beeause the metal in the “puddle” is quite fluid and, 
unless some support is given, the action of the arc will blow 
holes in the weld, or penetration will be excessive. If the 
backing strip is flat on its entire surface, however, the under 
side of the weld will be found to be slightly concave, because 
of contraction on cooling. To avoid this trouble, the back- 
ing strip should be made with a slight clearance directly 
under the seam. Cutting a shallow groove in the backing 
plate, or, in the case of an angle used to back up a corner 
weld, grinding off the edge, will produce the desired clear- 
ance. Almost any suitable type of clamp or weight can be 
used to hold the work in place during welding. 

In placing the work in the jig, it has been found that no 
spacing is required. Of course this conclusion is drawn 
from experimental work and is based on experience with 
comparatively short seams. Production work on long seams 
may dictate some changes in this technique. 


How the Electrode Should Be Manipulated 

lt has been found that the most satisfactory method of 
“striking” the are is to brush the end of the electrode across 
the work in a manner similar to lighting a match. The 
electrode metal melts very rapidly in the are and, likewise, 
solidifies quite rapidly when the are is extinguished. For 
this reason, it will be found that an attempt to draw the 
arc by touching the rod to the work will, almost invariably, 
result in “burning fast” or “freezing” the rod to the work. 
The are may be struck directly on the seam or on the jig 
near the edge of the work. It should be struck near the point 
Where welding is to start, so that progress along the seam 
can be immediately begun. If much movement of the elec- 
trode is required after the arc has been first struck, it may 
blow out.” Quite often this results in the formation of a 
fused-flux coating over the end of the rod which interferes 
with re-establishing the arc. 

Movement along the seam may be in either a forward or 
backward direction, as the operator desires or the work 
dictates, The movement, however, should be at a uniform 
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rate so that an even bead is made. To secure the best re- 
sults, the electrode should be held approximately vertical at 
all times. It has been found, however, that slanting the 
electrode slightly (not over 20 deg. from the vertical) will 
sometimes prove satisfactory, and will be more convenient 
to the operator. If this is done, the electrode should point 
away from the direction of motion. 

The are should always be kept as short as possible, in 
order to improve its stability. An are length of % in. to 
3/16 in. is the most satisfactory, and it should never exceed 
% in. When a long arc is used, the are “waves” excessively, 
small globules of semi-molten metal are thrown about, and 
the arc is hard to maintain. Proper thickness of the flux 
coating on the electrodes is a great aid in maintaining a 
uniform are length. When the electrodes are coated as pre 
viously described, it will be found that the flux coating will 
melt a little more slowly than the metal in the rod. This 
action produces a flux sheath around the are which, in addi- 
tion to stabilizing the are and limiting its “play,” serves as 
a guide for are length. 

A detailed description of arc manipulation is practically 
impossible, for, as anyone familiar with arc welding knows, 
much of the technique depends on the. operator’s “feel.” 
After a little practice, the operator will find that the are 
welding of aluminum is a very simple process. There is no 
weaving of the electrode as in steel welding. The electrode 
is advanced in a straight line along the seam. In the case 
of heavy plate, the electrode is moved forward and backward 
to build up a bead of the desired height; the electrode is 
never moved back and forth across the weld. 

The most practical use of the metallic are for aluminum 
welding is in making a straight butt weld or a corner weld. 
For these applications, the method has been found quite 
satisfactory for all of the aluminum alloys. The use of the 
metallic arc for tee and lap welds has not been very exten- 
sively investigated, but what work has been done indicates 
fair results. 





Figure 3. A Cross-Section of the Weld Shown in Figure 2 


The metallic are can be used for welding aluminum sheet 
No. 14 B.S. gage and heavier. An upper limit has not been 
set, as this limit depends more upon the results desired than 
on the possibilities of the process. The heaviest material 
used experimentally was %-in. sheet, and the welds were 
very satisfactory. 

Why the Arc Will Burn Through Thin Gage Sheets 


The lower limit can rather definitely be placed at No. 14 
gage as it has been found that lighter material will burn 
through with the minimum current that can be used. This 
trouble appears to be an inherent characteristic of the metal- 
lic are. It is chiefly due to the fact that the minimum cur- 
rent which will maintain a stable arc is rather high. 

The theory has been advanced by J. B. Green of the Fusion 
Welding Corporation that the variation of the heat, caused 
by metal passing from the electrode to the work, is the cause 
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of the trouble. This theory is: As the metal drop which _ is corrosive and must be removed after welding is 
has been formed on the end of the electrode passes to the The most satisfactory method to remove this flux 
work and momentarily extinguishes the arc, the heat is the weld in hot 5 per cent nitric acid or warm 1| 
varied’ from maximum to zero. As the are is re-established sulphuric acid solution for a short time and ther 
after the passage of the drop, the heat again rises to the it in hot water. Soaking in hot water, at the 
maximum. It is suggested that this great heat variation is scrubbing the weld with a stiff brush, is also quit 
the factor which makes the use of the metallic are on light tory. The weld may be cleaned by impinging a 
sheet impossible. on it. This method has advantages for removing 
. , : from corners. 
A Few Difficulties Which Beset the Operator After the flux has been removed, the weld can be fy 
There are only a few difficulties that the operator will en- by chipping off the excess metal with a pneumati: 

counter when are welding aluminum, and most of these can then hammering the weld with an automatic hamm 
be attributed to technique. One difficulty which is peculiar ghould be taken that the hammering does not 


cracks that will reduce the strength. Another met] 
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Figure 4. Photomicrograph Indicating Transition Zone of Weld 
Section Shown in Figure 3. 
The Cast Structure of Weld Proper is Shown on the Left, the 
Transition Zone in the Center and the Wrought Structure of 
the Base Metal on the Right. 


to this process is the formation of the insulating, fused-flux 
coating over the tip of the electrode when the are “blows 


” 6 hi istic j : : i 2 s Gi a Thorough T 
out.” This characteristic is rather annoying and is a source Figure 1. Each Welded te agg I ence ne ” 








of time loss, but otherwise is not very important. To re- 


establish the are, it is necessary to tap the end of the elec- The company developed this style of deck only during 
trode on the work until the coating cracks off, or to clip the past month. The deck, which is of all-welded consti 
end of the rod off with a pair of pliers. is light in weight and inexpensive and is equipped 


Moving along the seam too slowly results in burning holes neW balanced thief hole in which Columbian engineers 
or in developing an excessive bead, while moving too rapidly embodied some novel and desirable features. 
results in poor penetration. Using too high a current will 
result in “burned” work, and too low a current results in 
little or no penetration. 





The most outstanding advantage in the use of metallic 
are welding is in its cheapness; the operating speed of this 
method is greater than for any other fusion welding process. 
Where applicable, the are welding process is cheaper than 
the oxy-hydrogen or oxy-acetylene welding process. This 
saving is in the difference in the cost of gas as compared 
with the cost for electrical power and in the difference in 
labor cost. The first cost of the are welding process will 
probably be greater, especially for small installations, while 
the cost of electrodes will be somewhat more than for filler 
wire and flux in torch welding. The decreased operating 
costs, however, will soon show a saving. 

The metallic are welding process is particularly applicable 
to certain classes of work such as the reclamation of defec- 
tive castings in foundries, repairing broken castings, archi- 
tectural shapes, etc. There is less buckling and warping The deck, which is shown in Fig. 1, is given a pres 
of the work when are welding than when torch welding, and to determine any leaks before being sent out. I iges 
preheating before welding can be largely eliminated. The asbestos canvass raised about an inch above the p= 
temper of the sheet is less affected during arc welding than level effect a compact lid which prevents the formation 
during torch welding, as in the former case the heat is much inflammable vapors from refined gasoline by eliminating : 
more concentrated and localized and the weld is made much air space between the deck and the liquid. The deck !s or 
more quickly. in diameter and was built for the 20,000-gal. tank show! 

The flux used in are welding, like that for torch welding, Fig. 2, and is shipped inside the tank as shown. 





Figure 2. A 20,000 Gallon Tank Ready for Shipment 
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rifth Annual Welding Conference 
at North Texas A. C. 


‘ang have been completed for the Fifth Annual Welding 


r 
nference, Which will be held at North Texas Agricultural 
College, Arlington, Texas, April 22nd and 23rd, under the 
rection of the Engineering and Trades Department. Meet- 
- oc and demonstrations will be held in the Mechanical Arts 


ding. The papers to be read in the course of the two- 


{ 


program are: 

“Possibilities in the Welding Industry for Those Who Have 
Been Adequately Trained,” by L. C. Monroe, Assistant 
Editor, The Welding Engineer Publishing Co., Chicago, 
Ill. 

“ire Welding, the Modern Putting On Tool,” by K. L. 
Hansen, The K. L. Hansen Engineering Company, Mil- 
waukee, Wis. 

“Welding on the Dallas Power & Light Building, the High- 
est Arc Welded Building Ever Built,’ by M. M. Stetler, 
Mosher Steel & Machinery Company, Dallas, Texas. 

Paper, by L. A. Hamilton, Magnolia Airco Gas Products 
Company. 

“Copper, Brass and Bronze in the Welding Shop,” by W. C. 
Swift, American Brass Company, Kenosha, Wisconsin. 
“Lindeweld Process,’ by Linde Air Products Company, 

Dallas, Texas. 
“Are Welding Processes,” by Big Three Welding Company, 
Fort Worth, Texas. 

These papers will be supplemented by the showing of 
motion pictures, discussions and question periods. The fol- 
lowing exhibiting companies are listed in the program: 
American Brass Co., Big Three Welding Equipment Co., 
Burdett Oxygen Co., Ferris Tractor Company, Fort Worth 
Well Machinery Company, General Electric Co., Hansen Arc 
Welders, Hollup Are Welders, Lincoln Arc Welders, Linde Air 
Products Co., Magnolia Airco Gas Products Co., Milburn 
Equipment, Modern Engineering Co., Owen Electric Co., 
Ranger Generator Co., Rego Equipment Corp., Smith Welding 
Equipment Corp., Southern Supply Co., Stellite Co., Supreme 
Generator Co., United States Arc Welders, Welders Supply 
Co., Wichita Falls Oxygen Co., Wilco Are Welders. 

The purpose of the conference is to extend the services of 
the college by bringing together a group of men who are 


interested in the latest developments and possibilities of 


welding. No registration fee is charged, and a cordial wel- 
come has been extended to all users of welding equipment to 
attend this conference. This has become an annual affair in 


the North Texas District, and the continued interest shown in 
program is good evidence that these meetings have be- 
come recognized as a constructive influence in that territory. 

Much credit is due to M. C. Stone, Head of Engineering 
and Trades Dept., in arranging this meeting. 
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One Day Welding Symposium 
Held at Lehigh 


A full day’s program, comprised of morning, afternoon and 
evening sessions, attracted a number of welders, supervisors 
and engineers to the welding symposium held at Lehigh Uni- 
versity, Bethlehem, Pa., on Friday, March 27. 

At the morning session, Prof. Comfort A. Adams, Director 
ot the American Bureau of Welding, read a paper on the 
subject of “Welding Engineering”. Other papers in the fore- 
he session were “Examination of Welds by Gamma Rays” 
by Prof, Gilbert E. Doan of Lehigh University; “Shop and 
Field Welding of Dallas Power and Light Company’s Office 
Building at Dallas, Texas,” by William F. Carson, Structural 

ngineer, and “The Welding of Aluminum,” by John J. 


2 wman of the Aluminum Company of America. Dr. Charles 
 ——- " A be i - x 

. Richards, President of Lehigh University, presided at 

th 
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There were no papers read at the afternoon session. In 
one laboratory there were held demonstrations of examina- 
tion of metals by gamma rays; testing welds, butt welding, 
gas welding, thermit welding, atomic hydrogen welding, oxy- 
gen cutting, mechanical cutting and the welding of alloy 
In another laboratory there were demonstrations of 
are welding and the mechanical testing of welded coupons. 
In a third laboratory there were demonstrations of automatic 
are welding and spot welding. A number of motion pictures 
on welding subjects were available for the afternoon session, 
each picture being shown in a separate room. 

At the evening session, the following papers were read: 
“The Qualities of Arc Weld Metal” by J. C. Hodge of The 
Babcock & Wilcox Company; “Battledeck Construction,” by 
Lee H. Miller, Chief Engineer, American Institute of Steel 
Construction and “The Shielded Arc,” by J. F. Lincoln of the 
Lincoln Electric Company. 


steels. 
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Additions Made to “Steelweld” 
Steel Barge 

After more than a year’s operation, under severe condi- 
tions, of their first 1900-ton all welded steel barge, the Lee 
& Simmons Company has found it so satisfactory as to war- 
rant further investment by fitting up this barge with steel 
sheer legs at each end, some 65 feet high, and rigged with 
75-foot booms. 

An additional house has been built at the forward end and 
both houses have a small control room on top where the oper- 
ator handles the booms by way of gasoline driven hoisting 
engines placed below. 





All-Welded Sheer Legs Added to the Barge ‘‘Steelweild.”’ 


Power driven pumps have been installed that may see 
little service, as so far the bilges have been perfectly dry 
and original pumps have never been used. However, collision 
damage might provide excellent use for these power pumps, 
connected as they are to each of the five watertight compart- 
ments. 

The heavy deck and side plating with the five special 
formed fenders on each side have stood up so well that the 
barge today looks as if it had just left the yard of its build- 
er, the Electric Boat Company of Groton, Conn. 

The designer of this barge, E. H. Ewertz, 26 Cortlandt 
Street, New York, who by the use of his patents has pro- 
duced such a fine hull construction, is pleased with the re- 
sults: but the matter of most interest is that a deck barge 
118 feet long by 36-foot beam by 11 feet deep, capable of 
carrying a 1000-ton deck load, can be built of 165 tons of 
steel, primarily plates, with only some 18,000 feet of welding, 
and made to stand up satisfactorily under the severe oper- 
ating conditions in the New York harbor. 














Hints for the Welder 


+4t- 














how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 
- +++.» Write to us about these things ..... . This department helps you welders to help each other, 
Write up your ideas any old way and just make rough pencil sketches ... . We'll fix them up for publication. 


4 bee YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 








Has It Ever Occurred 
To You? 


The above apt phrase is the heading for an advertisement 
of the Detroit Metal Specialty Corp., makers of Metalbilt 
Products. The text goes on to point out that those manu- 
facturers of tanks who are welding two ends to a length of 
tubing are performing an extra operation and are incurring 








Has It Ever Occurred to You to Study Further Simplification 
of Weld Design? 


one extra seam with a possibility of leaks. The illustration 
which accompanies the text is reproduced herewith. The 
two deep drawn shells are joined together with only one weld 
in the center—clearly a saving of time and money in the 
fabrication process and where finish grinding is necessary 
for appearance of the product another operation is elim- 
inated. 


How to Boost the Welding Business 
in a Country Town 


By J. K. Rodgers 


The right way to build up a profitable welding business in 
a country town shop is to advertise a complete welding serv- 
ice for prospective patrons, then turn out the kind of work 
which creates goodwill and results in favorable word-of- 
mouth advertising by pleased patrons. Briefly, this is how 
Mr. B. E. Dalrymple, proprietor of the Quick Service Weld- 
ing Company, Marysville, Kansas, developed his business in 
this town of 4,000 population. 

Locating in Marysville during the autumn of 1929, Mr. 
Dalrymple immediately engaged in the welding business, his 
first location being in a garage. His business grew so rapidly 
that he found it advisable to move to a larger shop, where 
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he would have ample space to give his patrons efficient se 
ice. His shop is fully equipped for both electric are ay 
oxy-acetylene welding. 

A large portion of his business comes from the rural terr 
tory surrounding Marysville. He finds farmers are ¢ 
patrons, provided pains are taken to inform them regariiny 
the economy and all around desirability of a modern weldixy 
service for repairing broken castings on farm machine 


Welding That Lasts! 


Electric Arc 


and 


Ox-Acetylene 






Now is the time to check your farm machinery for 
broken castings, avoiding the spring and harvest 
rushes. Gear teeth of farm machinery built up like new. 


In fact we weld and braze anything that can be 
amalgamated. 

Remember if you have a motor head that has been 
frozen and cracked I can save you many dollars by re- 
pairing it. The motor need not be removed from the 
frame. 

Why neglect your fenders when they can be welded 
like new? Also see us about repairing your radiator. 


Quick Service Welding Co. 


Phone 670 705 Elm Street 








Advertisements of This Calibre Build Business 


building up broken or worn gear teeth on machinery, tract! 
and auto repair work, etc. He uses illustrated newspaper a 
for giving farmers, and other prospective patrons, spe 
information regarding his capable welding service; he "™ 
this is a successful method for bringing in new business. 5 
secures best results from ads, which through picture 4 
story, give prospective patrons live ideas regarding © 

need of his welding service. 
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Quick Method of 


Preheating 
By M. Banke 

Possibly some job shop welders and welders in maintenance 
jepartments of mills and factories will be interested in what 
i. writer calls “The Sunburst” method of preheating metals 
ickly. As applied in our shop, this method is used for 
eating steels, for bending or straightening, such as the 
traightening of heavy automobile frames. We first heat 
he thinnest place, using the tip of the cone of the neutral 
same. When the red heat is reached, we draw away the 
orch gradually. At the same time we turn on both valves 
»f the torch to the limit of its capacity. When the gases 
trike the hot steel, a flaring fire against the surface of the 
tee] is produced, which we call “The Sunburst”. As the 
tee] becomes heated, we direct the torch toward the heavier 
ection. This sort of flame seems to be equal to half-a-dozen 
neutral flames for preheat and greatly speeds up the work. 
Furthermore, heavy sections can be handled with a single 
orch and the operator remains in a comfortable position 
reasonably far from the heat. 
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Total of Bronze Welded Repair 
Costs 20% of New Part 


This surprising economy was accomplished by a coal com- 
pany in western Pennsylvania says an article in a recent 
issue of Oxy-Acetylene Tips. Due to accidental overloading 
la 17,500 lb. hoisting engine bed was badly fractured. The 
front end was broken off and the crosshead bearing badly 
cracked. 

The fractured bed was brought to the repair shop where 
mechanics lined it up for the bronze welding operation. The 
cast iron along the line of break was chipped out with a 
pneumatic chipping hammer as shown in Figure 2. Then, 
on account of the size of the casting it was thought best to 
preheat it, the general arrangement of the preheating fur- 
nace being shown in Figure 2. 

After two hours of preheating, three operators started 
applying the bronze. Sections of the vee were heated two 
inches at a time until they were hot enough for the tinning 
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operation which was followed by completely filling the vee 
with bronze to the full depth of the fracture, which varied 
from 1% in. to 5 in. 


The three operators completed the 28-foot fracture in only 
18 hours actual welding time. The complete job required 
about 215 pounds of bronze welding rod. On completion the 
casting was allowed to cool slowly after which the necessary 
machining was done on the crosshead bearing and then 
returned to service where it has proved entirely satisfactory 
in operation. 





Figure 1. 
Figure 2, (Below) The Fracture Chipped Out and the 
Base of the Preheating Furnace. 


(Above) The Finished Bronze Weld in the Engine Bed. 


The total cost of this repair including oxygen, acetylene, 
welding rod, flux, charcoal, asbestos paper, labor in repair- 
ing, welding and machining and overhead amounted to only 
20 per cent of the replacement cost of the casting. 


Building a Job Welding Business 


By W. Irving Brockson 


IT.—Salesmanship— 


HE success of any job welding business depends more 

upon salesmanship than any other factor. Given two 
Welding shops of equal equipment, location, welding skill 
and everything else except ability to sell, and the one pro- 
ficient in this respect will by far outdistance the other. 


What Is Salesmanship? 

By salesmanship in this sense is meant the ability (a) to 
locate prospective jobs for the business; (b) to make a 
favorable impression upon the foreman, superintendent or 
owner, who may have welding business to place; (c) not 
iwnd to make a favorable impression, but also to “close” the 
order—get the name on the “dotted line,” and (d) to make 
‘very job a stepping stone to a repeat order or to a job 
with another concern. 


An Aggressive Policy Essential to Success 


anager of a job welding shop should thoroughly 
tand thdt an aggressive policy is the only one that 
ever build a business. Too many shop managers fol- 


The m 
Unders 
will 


The Key to Success 


low the “watchful waiting” plan and sit around expecting 
business to come their way, rather than going out after it. 
Other shop owners rely upon their up-to-the-minute equip- 
ment, their masterful skill with the torch or with the arc 
and their long years of experience to bring them work. 
These are necessary, to be sure, but they alone will never 
build a business; customers and prospects must know about 
them and be persuaded to make use of them before they 
count for anything on the profit side of the ledger. 


“Mouse Trap” Theory Exploded 


There used to be a theory, credited by some to Emerson 
and by others to Elbert Hubbard, that “If a man makes 
a better mouse trap, the world will beat a pathway to his 
door, even though he live in the heart of a wilderness.” 
Modern business has, time and time again, shown the fal- 
lacy of that theory. Most assuredly, the mouse trap—or 
the “welding service,” if you please—must be good, but un- 
less it is coupled with sound, aggressive salesmanship, it 
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will remain forever in the heart of the wilderness of busi- 
ness obscurity. 


The Tools of Good Salesmanship 

There are numerous ways in which this policy of aggres- 
sive salesmanship may be put into practice at the beginning 
of the and of these ways are: (1) 
large, legible signs on the building made by a professional 
sign painter and not “home painted”; (2) road and street 
signs placed at strategic points; (3) listing the firm name 
both in the alphabetical and the classified sections of the 
local telephone directory; (4) judicious use of circulars or 
printed matter mailed to logical prospects; (5) in some 
cases, occasional advertising in the local newspaper; (6) 
telephone calls to acquaintances and other prospects to whom 
a specific proposal for a job can be prepared; (7) personal 
calls on prospects. The shop is rare that could not employ 
all of these methods to advantage, yet how many are actually 
doing it? Each of these points will be discussed in more 
detail in later installments of this series. 


business later. Some 


Developing Welding Jobs 

One of the most difficult things for the average shop to 
do is to create jobs for welding. Nevertheless, this offers 
a tremendous field and is one of the most effective ways 
thoroughly to sell a customer and to cinch repeat orders. 
By thinking back over his experience, every welder can 
recall numerous cases where welding has profitably replaced 
other processes or where it has reclaimed equipment of a 
certain type slated for the junk pile. Where such a job 
has been done with one firm, as many concerns as possible 
of a similar character should be sought out and approached 
on the same job. Let your prospects know that 
you are reducing operating costs for their competitors. 


sort of 


Keeping Step with the Welding Industry 


Welding is one of the fastest growing industries in the 
country. Gas, electric, spot and automatic welding are being 
applied to more and more purposes every day. The wide 
awake welding shop will keep abreast of new developments 
in the industry and be the first in the community to apply 
them. The next step is to let people in the territory know 
that the shop has both the equipment and the skill to put 
every new development into practice. 


The Customer’s Point of View 
In all activities of salesmanship and development, it is 
essential to work from the customer’s point of view. No one 
is going to give a shop business simply because that shop 
wants it. The most important thing in the world to the 
customer is the customer—his plant, his machinery, his prod- 
uct, his profits. To be successful the welding shop manager 
must talk and act in these terms—get over on the customer’s 
“side of the and him where he 
losses by reclaiming certain equipment or 


fence” show can cut his 
reduce his 
of production by the use of a specific welding operation. 
Study the prospect’s business and his methods and show him 
where he can profit by the use of Job Welding Service. This 
is the most important part of “selling the service.” Aggres- 
siveness in selling and advertising does not mean boasting. 
It means getting out of the shop and getting into places 
where business may be found and “finding your man,” and 
showing him things he didn’t know about saving money by 
patronizing your shop. 


costs 
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Obituary: 
Edmond Fouche 
We 
Fouche died suddenly at his home in Paris, on February 24th. 
M. Fouche was president of the Chambre Syndicale de 
l’Acétyléne et de la Soudure Autogéne from 1922. He 
chairman of the Eighth International Congress for Acetylene 


have learned with great sorrow that M. Edmond 


was 


and Autogeneous Welding, which took place at Paris in 
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December 1923. Some months after he was elects 
of the Permanent International Commission fo) 
and Autogenous Welding, which has been creaté 
this Congress. He had been uninterruptedly ree] 
this same year had been nominated as president 
the members of the Permanent International Co) 
M. Fouche was also president of the Institut 
Autogéne and this charge conferred on him the 
of the Managing Council of the Ecole Supérieure 
Autogéne of which he had agreed to be the first 





Edmond Fouche. 


Moreover, M. Fouche took part from the begin: 
Managing Committee of the Office Central. He had 
nominated as an honorary member by the American Weld 
Society and the British Acetylene Association and als 
several other associations in foreign countries. In 192 
was awarded the Morehead medal by the International A 
lene Association. 

All these titles denote sufficiently the commanding 
sonality of the deceased, as well as his great merits 
life was a model of labor and honor. 

Former scholar at the Ecole des Arts et Métiers of Ang 
then of the Ecole Polytechnique, engineer at the Ra 
Company Paris-Lyon-Méditerrannée, then of different 
panies, he was chosen by the Compagnie Francais 
Acétyléne Dissous, in 1896, to manage the studies 
tical application of the systems developed by C 
Hesse. In this work he had as partners Charle 
and Armand Janet. He investigated all the possib! 
dissolved acetylene, and was particularly interest 
high temperature produced by mixtures of acetylen 
gen. This led to the first oxy-acetylene blowpipe, 
with acetylene under high 
and Picard. 

Two years after, M. Fouche invented the blow 
acetylene under low pressure, which bore his na 


: 


pressure, conceived 


long time and bears it even now in numerous fore 
tries; from it have been derived all the oxy-acet) 

pipes now in use. This oxy-acetylene blowpipe fot 
sures suggested to him the idea of the hydraulic va 
would hold up the backward flow of oxygen to th 

generators. 

M. Fouche was the author of numerous investigat 
memoirs, several of which having been 
Académie des Sciences (photometric studies; gas liqu 
acetylene combustion, etc.). For 


presente 


many years he 
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ent of the Association of Former Scholars of the Ecoles 

~ oe pe Métiers and member of the Committee 

of scigté des Ingenieurs Civils de France. He was engineer 
ad department manager in the Compagnie de Fives-Lille 

Esai years. 

“All those who have known the deceased appreciated the 

‘\ties of his spirit and heart, his high intelligence and 

S . wisdom of his counsels. The progress of autogeneous 

‘ jing is due not only to his splendid inventions at the 

al the process, but also to his never-ceasing activity 


ry 


the various organizations of which he was chairman. He 
a held in high esteem abroad as in his native country and 
ieath means a great loss to the industry. His name will 

in the history of acetylene and autogeneous welding 
gifted pioneer and leader. 

- = — > = 
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American Welding Society 
Annual Meeting 
Preparations for the Annual Spring Meeting of the Amer- 
an Welding Society, which will be held April 22nd, 23rd and 
ith in the Engineering Society’s Building, 33 W. 39th Street, 
‘ow York City, are now complete. 
The technical sessions will include the following papers: 
Wednesday Morning, April 22nd 

“Welded Boilers for U. S. Navy Scout Cruisers,” by J. C. 
Hodge, Barberton Works, Babcock and Wilcox Company. 
“Welded Machinery Foundations for Ships,” by G. H. 
foore, Jr., Newport News Shipbuilding and Dry Dock Com- 





sa 


Wednesday Afternoon, April 22nd 
“Some Examples of Welding in Structural Steel Work,” by 
_C. Tennant, Structural Engineer, Dominion Bridge Com- 
any. 
“Formula for Eecentrically Welded Connections,” by Odd 
ert, Bridge Designer, New Jersey Highway Commission. 


“Some Tests of Gas Welded Structural Joints,” by H. H. 
foss, Linde Air Products Co. 

Thursday Morning, April 23rd 
“Some Resistance Welding Problems,” by C. L. Pfeiffer, 


Western Electric Company. 

“Strength and Characteristics of Various Types of Connec- 
ions for Static and Dynamic Loadings,” by C. H. Jennings, 
estinghouse Electric & Manufacturing Company. 

“Fusion Welding as Applied to High Pressure Heat Ex- 
angers,” by Marselis Powell, Whitlock Coil Pipe Company. 

Thursday Afternoon, April 23rd 

“Welding of Heating and Industrial Piping,” by J. H. Zink, 
harman, Committee on Welding, Heating and Piping Con- 
ractors National Association. 

- Friday Morning, April 24th 

“Thermit Welding in Maintenance in the Steel Mill,” by 
- H. Deppeler, Chief Engineer, Metal and Thermit Corpora- 


‘ia 


‘Metal Are Welding of Copper Alloys,” by Ira T. Hook, 
American Brass Company. 
ie “High Tensile Atomic Hydrogen Are Welds in Alloy 
' by Frederick Ray, Consulting Engineer, Croll-Rey- 
olds Engineering Company. 
Une of the features of the meeting will be the Annual 
Pinner on the evening of April 23rd. The dinner will be 
‘ with music and entertainment on a par with that 
revious years. The Committee has made every effort to 
‘sure the dinner being a gala affair. 
A meeting of the Board of Directors will be held Wednes- 
ich PY evening at 7:30, at which committee chairmen for the 


“ng year will be appointed and plans made for future 


tivities, 


Peles 


r avures 
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_ + 0f the technical session on Thursday afternoon, April 


r 1] } / ss . ‘ — oe 

"’, Will be a joint meeting with the Pressure Piping Code 
the American Standards Association. The 
f the American Welding Society will present for 


of the - 
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discussion at this time a proposed section of a code dealing 
with the welding of pressure piping. 

Friday afternoon, April 24th, will be devoted to meetings 
of the Structural Steel Welding Committee and the Ameri- 
can Bureau of Welding. The former will present a report 
and analysis of test data which has been compiled by it. The 
American Bureau of Welding will report progress made by 
various research committees of the Bureau. 

A very interesting inspection trip for Saturday morning, 
April 25th, has been arranged and will be in charge of Mr. 
Chas. Kandel. This inspection trip is to the New York Hos- 
pital and Cornell Medical Center at East 70th Street between 
York Avenue and East River. Visitors will have an oppor- 
tunity of observing the layout of the main building and power 
house, as well as welded joints of various types in different 
stages of completion. This project involves over 50,000 feet 
of welded piping ranging in size from 21'% inches to 24 inches 
for transmission of hot water, brine and steam for low pres- 
sure and high pressure service. 

ce - 
Shows Recent Annual Production 
of Acetylene and Oxygen 

An interesting chart has been prepared which shows the 
advancement in the production in recent years of Acetylene 
gas and Oxygen. 
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The Upward Trend of Welding and Cutting Gas Consumption. 


Aggressive development of new uses for oxy-acetylene 
welding and cutting of metals, together with a greatly in- 
demand the industries have 
greatly expanded sales of oxygen and acetylene gas in recent 
years. Producers of welding and cutting gasses and equip- 
ment have been very successful in adapting their facilities 
in new fields. Owing, however, to the greater volume of 
oxygen than acetlyene required for cutting purposes, etc., the 
production of acetylene gas has not been maintained in pro- 
portion. 

The chart is furnished by the courtesy of Dean 
Witter & Co., widely known brokers and trade reporters 
and statisticians, 
to our readers. 


creased from iron and steel 


above 


and will doubtless be of value and interest 


> — . 
Structural Welding Discussed at 
Meeting of Chicago Section 
At the regular April meeting of the American Welding 


Society, Chicago Section, which was held at the Palmer 
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House, Chicago, April 3, the entire program was devoted to 
the subject of Structural Welding. The principal speaker of 
the evening was Mr. J. E. Ferguson, Manager of the Manu- 
facturing Division, of the Austin Company, Cleveland, Ohio. 
Mr. Ferguson outlined the growth and the advantages of 
structural welding and pointed out some of the particularly 
important conditions in the industry at the present time 
which need attention in order to secure the more rapid devel- 
opment of the welding processes for the erection of steel 
buildings. He then showed a large number of lantern slides, 
illustrating the types of work which have been performed 
successfully by the Austin Company, showing particularly 
some of the details of design and procedure which make for 
economy and efficiency in such operations. Added interest 
was given to this paper by the showing of several slides, 
furnished through the courtesy of the Cleveland Crane and 
Engineering Company, to illustrate the successful use of 
welded construction in structures subjected to extremely 
heavy duty. J. I. Banash, Consulting Engineer, Chairman 
of the American Welding Society’s Committee on the Chicago 
Building Code, outlined the present status of the building 
code situation in Chicago, as far as welding is concerned, 
and presided over the discussion of Mr. Ferguson’s paper. 
An interesting portion of the discussion was furnished by 
J. C. Connoly, Chief of the Bureau of Sanitary Engineering, 
of the Dept. of Health, City of Chicago. Mr. Connoly spoke 
with particular emphasis of the desirability of substituting 
welding for riveting in order to get rid of the unnecessary 
noise of riveting and emphasized the point that few people 
realized how important the reduction of unnecessary noise 
may become as a factor in public welfare. 

The next meeting of the Chicago Section will be Friday 
evening, May 1. This will be the final meeting of the Spring 
series. It is expected that the first Fall meeting will be held 
in October. 

. — > a 
Welding Industry Well Represented 
At California Oil Exposition 

The second annual Oil Equipment and Engineering Expo- 
sition held in Los Angeles, March 16th to 22nd, was an out- 
standing success from every angle. The attendance exceeded 
that of last year, and the exhibits and displays of equipment 
were more complete and covered a wider range than hereto- 
fore shown. 

An interesting feature of the exposition was the unusually 
large attendance at the group sessions and meetings of the 
various societies and associations affiliated with the oil indus- 
try. One of these meetings was that of the American Weld- 
ing Society in which much interest was shown. 

Many exhibitors added interest to their display by having 
their equipment in operation, and, as nearly as was possible, 
representing the application of same under actual field con- 
ditions. 

A large number of visitors from foreign countries and oil 
company representatives operating outside the United States 
were also in attendance, and a nice volume of sales of equip- 
ment was reported during the show. 

The welding industry was well represented at the exposi- 
tion. Among the exhibitors who had display booths of weld- 
ing equipment and materials were The Shrader Electric Co., 
The Victor Welding Equipment Co., The Linde Air Products 
Co., The Stoody Co., Air Reduction Sales Co., Haynes Stellite 
Co., The National Oxygen and Acetylene Equipment Co., The 
General Electric Co., and Mills Alloys Corp. 

_ > -—-— - 


New Welding Course Announced 
by Philadelphia School 

The Kalix Trade School, located at 439 North 11th Street, 
Philadelphia, has recently announced a complete series of 
courses in gas and electric welding. This school is devoted 
to welding instruction and is a member of the Philadelphia 


rl 09) 
April, 193) 


Board of Trade and the Philadelphia Chamber of Comme, 

According to a recent announcement the instructors are 3 
men of many years of practical experience. Al] of the ' 
struction is of a practical sort. The gas welding course a 
sists of twelve 1% hours lessons, costing $35.00 and the Pie 
tric welding course, of the same length, is for a simi . 
amount. The combined course, teaching both branches. ape 
for $65.00. Both day and evening courses are offered. R " 
Kalix is supervisor in the school and J. F. Kelly and # Ki 
lack are the instructors. : 

—_—_® 


Waukegan Welders Club 
Makes Progress 


Last year some of the welding fraternity in Waukegan, | 
succeeded in getting a course of welding instruction startes 
in the local high school. This instruction was largely taker 
advantage of by adult operators who were already employe 
On several occasions men from out-of-town came to ty 
school and gave the students little talks on subjects pertain. 
ing to the art of welding. As a result, there was organize: 
the Waukegan Welders Club for the purpose of continuing 
the close association of those who were interested in learning 
more about their work and making it possible to continue : 
receive new ideas and instruction from such out-of-tow 
authorities who might be available speakers. The officer 
of the club are President, Frank Hasse; Vice-Presiden: 
James Purves; Secretary, Frank McKnelly; and Treasure 
Frank Tilman. Since the completion of the course at ¢! 
high school, this organization has continued to hold month 
meetings. At the regular monthly meeting April 1st, whi 
was held in the high school auditorium, there were abow 
fifty of the local welders present. The program consiste 
of informal talks by W. A. Slack, president of the Torchweli 
Equipment Company; H. S. Card, editor of The Welding 
Engineer and J. M. Jardine, proprietor of the Western Well- 
ing and Boiler Repair Company, Chicago. This organization 
furnishes an opportunity for the exchange of ideas for 1 
number of local men who would not be able to attend meet. 
ings of some of the national organizations which are hell 
regularly in Chicago. The spirit of interest is high. It i: 
evident that this type of organization fills a real want. Ther 
are probably a number of communities where a little orgar- 
ized effort of this sort would be very beneficial to loca! men 
It requires quite a bit of generous effort on the part of 3 
few men to get such a movement started, but if properly cor- 
ducted the educational value would certainly more that 
repay the work put into it. 

Welding Supply Dealer Holds 
Welding School 

During the week of March 30th the Hays Supply Company 
of Memphis, Tenn., distributors of gas and electric welding 
equipment and supplies, conducted a welding school for the 
benefit of their customers. The hours of the school wer 
from nine to eleven in the morning, one to five in the after 
noon, and seven to ten in the evening. The school was ™ 
charge of Mr. L. H. Beacht of the Hays Supply Compa) 
and Frank C. Lane of the Bastian-Blessing Company, be 
of whom have had extensive experience in welding instruc 
tion work. 





a > | — 
Motion Picture Program Given for 
Southern Pacific Employees 
On March 26th Mr. G. E. Harcke of the Air Reductio 
Sales Company delivered a short lecture before 125 & 
ployees of the Southern Pacific Railroad at Houston, Te** 
The lecture was followed by a demonstration of liu! 
oxygen and the showing of four reels of motion picture 
two of these reels being on the subject, “Oxygen—The 
Wonder Worker” and the other two on the subject, “The 


Magic Flame.” The shop superintendent commented ‘! 
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this program was the most instructive one that had ever 
on held at this shop and said he was certain that his men 
wert benefit greatly from it. An informal question period 
vas carried on for about 45 minutes after the completion 
ie regular program. 
French Welding Society Now Occupies 

New Modern Building 

| January 24 witnessed the opening of the building erected 
». Paris, France, by the French manufacturers of carbide 
’ calcium especially for the promotion of carbide, oxygen, 
cotylene and autogeneous welding. In this building are 
atail the management, the offices, the laboratories of the 
Office Central de l’Acétyléne et de la Soudure Autogene and 
the Institut de Soudure Autogéne, a new organization, de- 
one especially to the teaching of autogeneous welding. The 
Chambre Syndicale de lAcétyléne et de la Soudure Autogeéne, 
as well as the Société des Ingénieurs Soudeurs also have 
their offices in this building. 

This new arrangement also accommodates the foreign 
industries, because the Commission Permanente Interna- 
tionale de l’Acétyléne et de la Soudure Autogéne decided in 
ts last sitting to confide again to the Office Central its 
eneral secretarship for three more years. Consequently 
this Commission has its headquarters in the new building. 














This New Building Houses the French Welding Society. 


Un January 24th took place the official opening by Mr. 
Labbé, General Director of the Enseignement technique, 
high representatives of science and of the Société des Ingé- 
hieurs Soudeurs of the Société de Chimie Industrielle, of the 
Société d’Encouragement A |’Industrie Nationale being pres- 
nt. Numerous manufacturers interested in autogeneous 
ing were also present, as well as the members of the 
Fommission Permanente Internationale for which Hon. 
Senator Tofani and President Gandillon were spokesmen. 
ne Memory of Messrs. Gall and Sautter, president and 
pounder of the Office Central was recalled by Mr. de Seynes, 
‘W president of the Office Central, in his speech. 

On the first floor is the department of administration; on 
a second floor is the Ecole Supérieure de Soudure Autogéne 
“2 Its class rooms, its library, its technical office and its 
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laboratory; on the third the other laboratories and technical 
offices; on the fourth the general library, the general files, 
the annexed branches, the central acetylene generator, the 
canteen and the dining-room. 

The three practical working rooms for the teaching of 
autogeneous welding by all methods are one over another 
and are able to accommodate 60 pupils. On the ground-floor 
a large workshop accommodates the same pupils for real 
work on autogeneous welding by all processes. It will be 
supplied with the machines necessary to the preparation and 
the manufacturing of welded articles. 


> - 
W. D. Flannery and E. N. Stevens Join 
Harris Calorific Company 

Notice has been received during the current month of the 
establishment by W. D. Flannery of the Harris Calorific Sales 
Company, 136 Liberty Street, New York City, for the purpose 
of distributing Harris Calorific Company’s products in the 
New York metropolitan district and E. N. Stevens as Assist- 
ant Sales Manager of the Harris Calorific Company, with 
headquarters at Cleveland, Ohio. 

W. D. Flannery entered the gas welding and cutting field 
in November, 1907, when he became one of the first demon- 
strators of the equipment developed by Eugene Bournonville. 
In April, 1908, he installed for the S. L. Moore & Sons Com- 
pany of Elizabeth, N. J., now known as the Bethlehem Ship- 
building Company, their first welding and cutting outfit along 
with an acetylene generating plant and one of the old-fash- 
ioned oxygen producing plants. The apparatus was used in 
connection with the construction of some of the machinery 
being built at that time for the Standard Oil Company which 
was, at that time, putting in the large Fay Way plant in 
Linden, N. J. 

The following year Mr. Flannery joined the Oxy-Acetylene 
Appliance Company of New York City, who were at that time 
supplying Davis-Bournonville equipment for government use. 
He made the government installations at the Philadelphia 
Navy Yard, the Gun Factory at Washington, D. C., the Naval 
Training Station at Chicago, the Puget Sound installation and 





























W. D. Flannery. 


the Panama Canal installation— these installations including 
not only welding apparatus but also oxygen and acetylene 
compressing plants. Another important installation handled 
at that time was that of the General Electric Company at 
Schenectady, N. Y. 
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In 1911 he opened up the Davis-Bournonville agency in St. 
Louis, and remained in St. Louis until the latter part of 1912, 
when he returned to New York and joined the Krajewski 
Pasant Company of Cuba, which was handling Davis- 
Bournonville apparatus and operating the Havana Oxygen & 
Acetylene Company of Regla, Cuba, where they not only com- 
pressed their own oxygen and acetylene, but also made the 
small automobile tanks which were used extensively at that 
time. 

It was in 1914 that Mr. Flannery joined the K-G Welding 
& Cutting Company of New York City as a salesman. As a 























E. N. Stevens. 


result of his perseverance and efforts, he was advanced to the 
position of vice president and director of this company, which 
position he has held until a few weeks ago when he resigned 
to form his new connection with the Harris Calorific Company. 

Mr. Flannery needs no introduction to the oxy-acetylene 
industry because during the past ten or twelve years his 
activities in organization work, particularly with the Inter- 
national Acetylene Association and the Gas Products Asso- 
ciation, have been outstanding. At the present time he is 
President of the International Acetylene Association, a direc- 
tor of the Gas Products Association, and an active member of 
the American Welding Society. 

E. N. Stevens has long been known as “Steve” in oxy- 
acetylene circles. His connection with the industry cates back 
to 1912, when he was connected with the Anderson Manufac- 
turing Company of Coffeyville, Kansas, who were among the 
pioneer manufacturers of oxygen generators, hand feed 
acetylene generators and welding and cutting torches. While 
with that company, he realized the need of educational work 
and put his ideas into action by going out in the rural sec- 
tions of Kansas and calling together the men who should be 
interested in different communities for demonstrations of 
welding and cutting, thus pioneering the idea which today 
has developed into the welding conferences held in different 
parts of the country. In his later work he kept up this ac- 
tivity, and in some cases held meetings of the nature of 
welding clinics in tents. 

In 1914 Mr. Stevens joined the Superior Oxygen Company 
of St. Louis. This company was later joined with the Air 
Reduction Company. He spent about a year with their dis- 
tributors—the Faeth Iron Company of Kansas City, Mo. He 
joined the sales force of the Imperial Brass Mfg. Company of 
Chicago, Ill., in 1915. He spent several years with their dis- 
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tributors—the Kansas City Oxygen Gas Compan 
later called to Chicago as assistant to Mr. W. S. N 
together, he was connected with the Imperial Brass 
tion for about twelve years. 

For the past three and one-half years Mr. Stever 
connected with the Bastian-Blessing Company of | 
Assistant Sales Manager. Throughout his conne 
the industry, he has traveled extensively and has m 
everywhere. His position with the Harris Calorifi 
is that of Assistant Sales Manager. 

euestinaieemmumecnminans > 

Good Welding Course Under Way 
in Junior High School 

Boosters of practical courses in trair 
draw a big evening of satisfaction out of attending a 
sion of the oxy-acetylene welding class at Boyd Junior Hip 
School, Knoxville, Tenn., according to a recent story 
Knoxville News Sentinel. The instructor—G. J. Ha) y 
has a good size class of southern shop men and unemp! 
men, and the school provides a twelve-weeks’ night 
with two lessons per week at a very nominal cost. Sine 
tuition fee is intended to cover only the cost of mate) 
students themselves aid in keeping this cost down by 
ing in scrap materials to use for the shop practic 
M. E. White, District Manager of the Burdett Oxygen ( 
pany at Knoxville, Tenn., points out that this is a « 
conducted primarily for adult education and that tl 
for such a course was indicated as a result of th 
clinic held at the Burdett plant last spring. 
in the high school was started last September and compl 
a three months’ course. The second class, which start 
January, is now nearing the completion of its work 

-——---— ~- —— 

Welders Supply Co., of Tulsa 
in New Home 

Welders Supply Co., Tulsa, Okla., one of the best 
exclusive distributors of welding supplies in the Southy 
has completed and is now occupying its new home at 
East Third Street, adjoining its old location. The 
building is a brick and concrete structure, 50x65 feet, a 
two stories high. Among its features are an equipmen' 
display room, a welding demonstration room and a con 
pletely equipped welding shop for use of customers which is 
provided with both electric and gas equipment. 
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New Home of the Welder’s Supply Company in 


This company is distributor in the Mid-Continent 
a number of leading manufacturers, including St 
Whittier, Cal., USL Battery Corp., Niagara Fall 
Imperial Brass Mfg. Co., Chicago, Modern Engine 
St. Louis, Victor Welding Equipment Co., San |! 
Calif., and Wilson Welder & Metals Co., Inc., North Berg 
N. J. In addition to the home office at Tulsa, bra! 
maintained at Oklahoma City, Dallas and Housto! 
Harter is president and general manager, C. R. M 
lough, vice-president, and W. L. Porter, secretary-treas 
Since its organization in November, 1925, the company ! 
enjoyed a phenomenal growth. 
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avlor- Winfield Sales Organization 

et at Warren 

e Taylor-Winfield Corp. was host March 28 to the men 
+ its entire sales organization, who gathered for their an- 
x <ales meeting from the various offices in New York, Chi- 
ce _ Detroit, Philadelphia, Cleveland and St. Louis. The 
m and arrangements were in the hands of Mr. Walter 
ierson of Detroit, Vice-President in Charge of Sales, and 
d a demonstration of the new twelve-hundred KVA 
xty-five- ton pipe welder and seven-hundred KVA_ tube 
r. both of which have recently been completed at the 
r-Winfield plant. 


r ‘al 
nei uaed 
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In the afternoon the men met at the factory and were ad- 
by Mr. Van nee of ge Guetens Office of the 


essed 


eer, and Mr. James A. Muir, Ge ne oval ponds r of the 
ea Corp. They were next shown complete moving pic- 
ures of the latest welding units developed by the engineering 
aff at the Warren office. In the evening at a banquet held 
Warner Hotel and attended by the sales organization 
d heads of the manufacturing departments, the men had 

pleasure of hearing addresses by Mr. G. P. Gillmer, Chair- 
nan of the Board and Mr. Walter Anderson, Vice-President. 
in Sunday, for dinner, they were entertained at the Youngs- 
wn Country Club. 


T teil 


Taylor-Winfield Corporation ex- 
gratified with the results 
J. A. Anderson, President, 


The executive heads of the 
ressed themselves as exceedingly 


f the Sales Convention. Mr. 


“with business conditions on the uptrend and with the 
spirit displayed by the men of our organization, the 


” 


tlook for the future is very promising. 
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New Chicago Headquarters for 
Lincoln Electric 
















The Lincoln Electric Company, Cleveland, Ohio, manufac- 
urers of “Stable-Arc” welders, announce the removal of 
heir Chicago office from 53 West Jackson Blvd., to a new 
building at 1455 West 37th Street. This move is made to 
tovide additional space for the sales and service of Lincoln 
‘Stable-Are” Welders, “Linc-Weld” motors, and to provide 
hdditional storage space for a complete stock of welders, 
Welding supplies and accessories. 
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. G. Landis Made Chief Engineer 
nf Lincoln Electric 


Announcement has recently been made of the advancement 
George G. Landis to Chief Engineer of the Lincoln Elec- 
"¢ Company, Cleveland, Ohio. Engineer Landis is a gradu- 
te of Ohio State University where he completed the course 
n Electrical Engineering, receiving the degree of Bachelor 
PY Science in Electrical Engineering. Upon graduation he 
“tered the employ of the General Electric Company where 
tenon in the design of small motors. He later went to 
"e Westinghouse Electric Company as sales engineer for 
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central station equipment. Mr. Landis came to the Lincoln 
Electric Company eight years ago when he was placed in 
charge of this company’s experimental activities. He was 
later placed in charge of electrical design of both motors 
and are welders, and some time afterward was given charge 
of mechanical design. Many of the patents held by his em- 























George G. Landis. 


ployers, both on are welding equipment and electric motors, 
are the result of his ingenious efforts. He is a member of 
Eta Kappa Nu, honorary Electrical Engineering Society, 
and Theta Psi, honorary Scientific Society. 
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Merger of Two Pioneer Companies 
on Pacific Coast 

Victor Welding Equipment Co., with headquarters and 
plant at San Francisco, Calif., and the Kimball-Krogh Pump 
Co., with plants at Los Angeles and San Francisco, Calif., 
have been merged into the Victor Equipment Co., as stated 
in a preliminary announcement which was published in the 
March issue of The Welding Engineer. Both Victor Weld- 
ing Equipment and Kimball-Krogh pumps will continue to 
be sold under their well known trade-marks and the two 
original companies will be operated as individual divisions 
by the newly formed company. 

The object of this merger, according to E. L. Mathey, 
vice-president, is to strengthen the engineering and research 
facilities; to enlarge the domestic and foreign sales fields; 
to consolidate and expand warehousing, trucking, and de- 
livery service. 

The Victor Equipment Co. will be under the management 
of the men who have contributed so materially to the de- 
velopment of the two companies involved in this merger. 
Mr. L. W. Stettner as President will be assisted by Mr. 
E. L. Mathy as Vice-President in charge of sales promotion 
and advertising, Mr. Geo. Pennington as Vice-President and 
General Manager of the Kimball-Krogh division, Mr. Ronald 
Schlegel as Vice-President and assistant to Mr. Pennington, 
and Mr. Wm. Fulwider, Secretary, in charge of Accounting. 

Three factories and three company owned stores and 
warehouses, trucking and installation facilities will con- 
tribute to the new company’s ability to render prompt and 
efficient service. 
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Proper Use of Cast Iron Electrodes 
Described in Bulletin 


The latest bulletin issued by the American Arc Welders, 
Roseau, Minn., carries a new set of instructions for using 
Arcast cast iron welding electrodes manufactured by that 
company. These electrodes are made of gray cast iron and 
are flux coated. The illustrations show the method recom- 
mended for getting the most satisfactory results and par- 
ticularly for insuring machinability of the weld. 











Figuret. Fractured 
Parts Are Fitted Togeth- 
er and Tacked. A Vee is 
Cut (Figure 2) and Then 
Filled as Shown in Fig- 
ure 3. 

















Fig. 1 shows the fractured parts fitted together and tack 
welded on one side with a steel electrode. Fig. 2 shows the 
broken piece turned up so that the fracture is in a vertical 
position with the Arcast electrode being used to melt out the 
base metal and forming a deep groove. The work is then 
laid back again in a flat position and the Arcast electrode 
used as indicated in Fig. 3, for filling up the groove. The 
are must be manipulated so that no part of the deposit comes 
out of the white heat in less than 30 seconds and the deposit 
must be puddled instead of being laid in beads as in steel 
welding. Sufficient current must be used to make the rod 
flow freely. In many cases it is advisable to weld the job 
from both sides. The procedure in such eases is the same 
as that outlined above. Particular care must be taken in 
the second step illustrated in Fig. 2, to melt away enough 
base metal so that the deposit made from the reverse side is 
reached. After the welding is completed, the work must be 
allowed to cool slowly. 

— ~~~ _- —— 
New Supply Firm 
in Cleveland 

Buckeye Welding Supply Company, formerly of Cleveland, 
has been discontinued and Mr. W. H. Martin, who was the 
organizer of that company, has organized a firm known as 
W. H. Martin and Associates with headquarters at 749 Union 
Trust Building, Cleveland, Ohio. This firm acts as manu- 
facturers representative handling Koro Welding Rods, Atlas 
Cast Iron Welding Rods and other welding brazing rods, 
fluxes, silver solders, etc. Mr. Martin has affiliated with him 
L. F. Beecher, formerly General Manager of the Buckeye 
Welding Supply Company and Mr. A. C. Arnold, who for 
eight years represented the Air Reduction Company in the 
Youngstown territory. 





> 
Standard Manual on Pipe Welding 
Now Ready 
Announcement has just been made that the Standard 
Manual on Pipe Welding prepared by the Heating & Pip- 
ing Contractors’ National Association, which was described 


April, 193) 
in a recent issue of The Welding Engineer, is now eady fr 
distribution. The volume is a comprehensive and thenieeed 
treatment of the theory and practice of pipe welding. 1 
contains 280 pages, is well illustrated, and bound in 4,, 
ble imitation leather binding. The arrangement of the sat 
rial is such that men in different groups will find the sybin. 


matter in which they are most interested in certain |ocatio, 
in the book; for example, architects and engineers wij | 
most interested in Part 5 which contains speciticatio, 
standards, and data. This information of course, js yo 
to the contractor, but the latter will also make consider,}j, 
use of Part 4 which includes design data and informatiy, 
regarding applications and management. The workmen 
be particularly interested in Part 3 which gives practiy 
helps on every phase of assembly and installation work. 7, 
price of the book is $5.00 a copy, and it is obtainable 
the Heating & Piping Contractors’ National Association : 
Union Square East, New York City. 

——_——-> 
New Booklet Describes 
Welding Products 


The Western Welding Supply Company, Ine., 4517 } 
50th Street, Los Angeles, Calif., has recently issued a pocker 
size booklet which contains a list of the products manufx. 
tured by the company and marketed under the trade nan» 
“Westco.” The products comprise a complete line of pla 
and prepared welding wire and electrodes of various grade 
and in addition, a newly developed type of coated wir 
various grades. Arc welding machines and welding supp 
are also included. ) 


——————_ —— 
Will Publish Instructions for Silver Brazing 
Nickel and Its Alloys 


In a forthcoming issue of Inco Magazine, to be publish: 
by the International Nickel Company, 67 Wall Street, \: 
York City, about May 15, there is to be a comprehens 
article on the subject of welding monel metal and nickel. | 
is explained that the silver solders are more properly t 
regarded as brazing materials because they fill an importa: 
part of the wide temperature gap between lead-tin solder 
and the usual brazing or welding materials. The article dis 
cusses in detail the principal characteristics of silver solder 
and then proceeds to tell how to use these silver solders wit! 
particular reference to the special applications of mor 
metal and nickel. It concludes with a list of products 
the fabrication of which the silver soldering of mone! mets 
on nickel parts play an important role. 

> 
Warner Engineering Corporation Prepares 
“Book of Applications” 


A Book of Applications has recently been prepared by t 
Warner Engineering Corporation, Pomona, California, matt 
facturers of the Weco electric torch. The book consists 
loose-leaf processed sheets in a strong paper binder. A 
ple of the introductory pages are filled up with long lists 
uses for the electric torch in various types of shops. Th 
is followed by a series of experiences and demonstrati! 
showing in some cases how customers discovered the usefl’ 
ness of the device; in other cases how special methods © 
manipulation were developed to take care of difficult jo 
and in other cases showing the results of experiments ™° 
on various alloys. The booklet is instructive from the po" 
of view of both application and technique. 

——_ —_—_}— — 
New Carbon Brush Manual 
Issued by National 


The National Carbon Company, Cleveland, Ohio, " 
issued a new carbon brush manual which is designed ' 
greatly simplify the selection and specification of ca" 
and metal-graphite brushes. The new shunt nomencilatl™ 
of the National Electrical Manufacturers Association has 
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The essential details for a complete brush specifi- 
a are listed and discussed in the sequence which has 
tenn most convenient. Tables of physical character- 
~ have been omitted. Instead, a cross index of grades and 
cs applications simplifies the selection of a suitable grade 
» any service. Examples illustrate the manner in which 
ro specification for a brush is derived and the 


ted 
dopted. 


e composite 
computed. 
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‘ew Bulletin on 
Dwen Welder 
The Owen Electric Manufacturing Company, Fayetteville, 
: ( _are distributing a recently published bulletin, contain- 
.¢ four pages of information regarding the Owen Produc- 
“i Are Welder. The first and last pages of the bulletin 
_ a general description with illustrations, together with 
»cifications covering the various types and sizes. The 
wo inside pages show illustrations of the various classes 
¢ work which are being performed with this machine and 
» many cases gives details concerning the actual costs of the 
-elding jobs and the profits made on them. 
a a> 
English Book Contains Seven 
rize Papers on Welding 
The Institute of Welding Engineers, 30 Red Lion Square, 
ondon, England, has prepared in book form, under the title, 
‘Welding Practice and Methods Based on My Own Experi- 
nee’, A collection of seven papers written by operators in 
ompetition for a gold medal and prizes offered in 1930 by 
he Institute. These papers give particulars and drawings 
howing the use of welding on tanks of many varieties, 
ubes, high pressure piping, repair work on cast iron, piping, 
yluminum, crank cases, for boiler repairs, derricks, steel 
buildings, duralumin, high carbon steel and many other inter- 
sting jobs. The Welding Engineer has made arrangements 
carry a stock of these books which will soon be made 
available to our readers. 
aan 


tainless Steel Electrode Announced 
by Lincoln 
A new electrode for the arc welding of stainless steel has 
e been recently developed by the Lincoln Research Labora- 
M ories and is now in manufacture by the Lincoln Electric Co., 
Cleveland, Ohio. The electrode will be known to the trade 
as the Stainweld A. It is an extruded electrode and is used 
vith reverse polarity. The coating contains no carbon. 
This eliminates all possibility of the molten weld metal 











Figure 1. (Above) Coupon with Weld Ground Flush on One Side 
Broke in Plate. Figure 2 (Below) High Strength Was 
Shown When the Weld Area Was Reduced. 


Bosorbing carbon from the electrode coating during the 
Welding process. As a result of this feature the carbon 
‘ontent of weld metal deposited by the new electrode will 
‘Ways be equal to or less than the carbon content of the 
Stainless stee] being welded. This is said to have an im- 


portant bearing upon the resistant qualities of the weld 
ht increase in carbon in the weld has been indi- 
ated as a cause of more rapid corrosion. Welds deposited 
py this electrode are produced in a “shielded arc” which acts 
° prevent the combination of atmospheric oxygen and nitro- 
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gen with the molten weld metal to form oxides and nitrides 
in the weld. 

Physical and chemical have shown high tensile 
strength, ductility and resistance to corrosion in welds pro- 


tests 





L 


Figure 3. Showing the Ductile Properties of Stainweld A Welds. 


duced with the Stainweld A electrode. The accompanying 
photograph shows in Figure 1, a tension test sample with 
weld ground flush with the plate metal on one side only 
which broke in the plate at considerable distance from the 
weld under the tension of 96,000 lbs. per square inch. When 
the cross sectional area of the weld metal on another test 
coupon was reduced below that of the plate metal in order to 
obtain the break in the weld it required pull of 96,800 Ibs. 
per square inch to break the weld as shown in Figure 2. 

Though the Stainweld A welds possess a high tensile 
strength, it is claimed that ductility of the weld metal is 
not sacrificed. This is substantiated by the bend tests shown 
in Figure 3. In addition to this advantageous physical 
characteristic the manufacturers state that the weld metal 
has a fine metal structure with no porosity. The new elec- 
trodes are manufactured in 3/32 in., 1/8 in., 5/32 in., 3/16 
in. and 1/4 in. sizes of the regular 11-inch lengths. 

> 

Two New Electrodes Announced 
by American Arc Welders 


Announcement has been received of two new welding ma- 
terials by American Are Welders, Roseau, Minn., also manu- 
facturers of Arcast cast iron welding electrodes. One of 
these is called the Copper-Arc, which is claimed to make a 
copper alloy deposit having a tensile strength from 35,000 to 
45,000 lbs. It is recommended for welding of cast iron, 
malleable iron, copper and brass without pre-heating. It is 
claimed the deposited material possesses greater strength 
than cast iron with the additional advantage of being able 
to withstand shock. This material is available in sizes %”, 
dz” and xo”. 

The other electrode is a fluxed pure copper welding elec- 
trode sold under the trade name Arco. This rod is said 
to possess great malleability and is recommended for fast, 
tight fills on cast iron where strength is not the first essen- 
tial. Deposits having a tensile strength up to 23,000 lbs. 
have been made. This material is also recommended for the 
metallic are welding of copper and for horizontal welding on 
cracked water jackets and cylinder heads. It is available in 
sizes from #2” up. 


ee en 
Two New Prest-O-Weld Blowpipes 
Announced by Linde 


The Linde Air Products Company, 30 East 42nd Street, 
New York, N. Y., has recently added two new welding blow- 
pipes to its line of Prest-O-Weld medium pressure apparatus, 
presenting an entirely new idea in blowpipe design. A de- 
tachable valve body, to which the handle is secured by a 
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simple and convenient locking device, enables the operator to 
change quickly from the standard to different handles without 
detaching hose or hose connections and without the use of a 
wrench. 

Designated as the Prest-O-Weld Type W-105 Welding 
Blowpipe (Fig. 1), and Type W-106 Welding Blowpipe (Fig. 



























































Figure 1. (Above) Type W-105 Blowpipe. 
W-106 Blowpipe. 


Figure 2. (Below) Type 
2), these two new additions to the line have been designed to 
give Prest-O-Weld users a medium pressure blowpipe com- 
parable in range to the Oxweld Type W-17 Welding Blowpipe. 

Both blowpipes are designed for use with new type, one- 
piece, hard drawn copper welding tips. Although regularly 
supplied with a head angle of 60 degrees, this may be changed 
by the user to any angle desired. Ten different sizes of tips, 
Nos. 4 to 13 inclusive, are available for use with the Type 
W-105 handle. The Type W-105 Blowpipe, as furnished com- 
plete, includes tips Nos. 4, 6, 8, 10 and 12. A stem adapter is 
available so that tips for the Prest-O-Weld Type W-107 Air- 
craft Welding Blowpipe may be used with the Type W-105. 
This makes the new blowpipe adaptable for work ranging 
from the lightest sheet metal welding to heavy welding work 
requiring a No. 13 welding tip. 

The Prest-O-Weld Type W-106 Blowpipe is similar in de- 
sign to the Type W-105, but smaller. It is supplied with five 
sizes of tips, Nos. 3 to 7 inclusive, which cover a wide range 
of usefulness. The Type W-106 Blowpipe is particularly 
suited to automobile repair shops for general light welding, 
bronze-welding small parts, and for soldering. It is also su't- 
able for sheet metal plants in production work. A stem 
adapter is available so that Type W-107 tips may be used 
with the Type W-106 handle. 


- > a 


Armite Laboratories Announce New 
Hard Facing Materials 


A group of new hard-facing products for application on 
friction surfaces has been developed by Armite Laboratories 
in Los Angeles, California. These are for application both 
with the electric arc and by the oxy-acetylene method. The 
laboratory has developed several grades of inserts and com- 
pounds, ranging in size from 20-mesh to %-inch diameter 
for application to drilling bits, power shovel teeth and for 
other services where inserts are desirable. The company has 
also developed a new product which is a tungsten carbide 
compound that can be applied direct to any type of steel, and 
by special application .to manganese. This product, known 
as Armite Arcweld, is applied with an electric arc using a 


negative carbon electrode. The same material in 
known as Armite Autoweld, is also being introd ; 
laboratory, in addition to manufacturing materia), . 
diamond-like hardness, has also developed a har 
of light weight. This hard-facing rod is made in t} 
of varying hardness. 

— —?> 


Taylor-Winfield Corporation Announces 
New Pipe Welder 


One of the latest developments of the Taylor-Winfie| 
poration, Warren, Ohio, is the new HP-12 Pipe Welder , 
similar machine, somewhat smaller, with capacity to by 
weld pipes from two inches in diameter up to ten inches » 
diameter inclusive, went into production about eight mon 
ago at a large steel plant and it is reported that from 
start its operation was very gratifying, to the extent th» 
the production schedule exceeded, by almost one hundred 
cent, the figures expected. 

The latest machine of this type to be built has a 
wider range of capacities. Its purpose is to make what 
termed double length pipe, by butt welding two stand» 
lengths end to end to make lengths approximately fo 
eight feet long. The range of sizes which may be weld 
this unit is from two to sixteen inch standard pipe sizes 
clusive. An upset pressure of two hundred thousand p 
is available, when required, without 
The complete machine weighs 65 tons. 

The complete operating controls for the air clamping 
draulic automatic, and the electric energy, are all conver 
ly located to the operator’s cage on top of the machine, 
he is able to see the pipe and the weld at all times wit 
making a move and losing valuable time, thus obtaining 
largest possible production. 

The hydraulic automatic feature is an important part 
the equipment and by it much flexibility becomes ava 


noticeable 


deflect 














The New Taylor-Winfield HP-12 Pipe Welder 


in the unit: This accounts for the large range of sizes wi 
can be handled. The upset pressure can be quickly adjuste 
to suit small or large size pipe, also the welding time ™ 
be changed by the adjusting of a dial to any required am 
of time from four to forty seconds. The length of stroke 
the burn-off can be changed by means of a set screw. 

The adjustments necessary on this hydraulic automatic &™ 
to change from one size pipe to another size are so 5I™ 
and convenient that the time required for a change-ove! * 
only a matter of seconds. The welding dies and 
shoes must also be changed to suit the size pipe to welde 
These are equally convenient to install. 

Due to the extreme range of pipe sizes which are ' 
welded on these units, a transformer with the proper 
bility must be provided. This requires not only a great ral 
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+ econdary voltages but also various ampere capacities, 
nee the multi-coil system is adopted whereby it has four 
tine ampere capacities with four different secondary volt- 
- for each capacity, giving sixteen different heating 
anges. Another important feature in the design of the ma- 
ino ig that the transformer is right up close to the weld. 
his feature, along with the close loops in the flexible con- 
ections to the clamping jaws, accounts for the high power 
jor at which this unit is tested. 

This same type of Pipe Welder can be furnished in the fol- 
owing size ranges: 

One and one-half inches to six inches; two inches to 

ten inches; two inches to sixteen inches; fourteen inches 

to twenty-four inches inclusive. 

> 


Hercules Building Series of 

mall, Heavy-Duty Sixes 

The Hercules Motors Corporation of Canton, Ohio. is offer- 
ng an additional line of heavy duty, six cylinder “L” head 
engines, designated as the “JX” series. This “JX” series is 
nvailable in three different sizes, as follows: 


Model Bore Stroke Displacement 
JXA 3% 4% 228 cu. in. 
JXB 35% 4% 263 cu. in 
JXC 3% 4% 282 cu. in. 


All three engines are identical in design and in installation 
They differ only with respect to the bore and 
such parts and performance ability as are thus affected. 

While the “JX” series is a strictly heavy duty line, all sizes 
are designed to meet present day needs and to withstand the 
stresses of high speed operation. Simplicity in one of the out- 
standing features of these models. 


dimensions. 


It is also interesting to 
note that the “JX” series six cylinder motors are companion 
models to the well known “00” series of four cylinder engines. 
Many of the parts such as the connecting rods, timing gears, 
valve mechanims, ete., are interchangeable. Thus in cases 
where either small fours or sixes may be required extensive 
interchangeability features are provided in the “JX” and 


“00” series. 














Intake Side of Hercules “JX"’ Series Engine. 


The horse 
“TX” 
1, 


power and torque ability of all engines in the 
series make them suited for commercial cars of %4 to 
‘on capacity, and other heavy-duty uses, where low speed 
*rque and, at times, rather high engine speed performance 
we necessar} Such uses embrace agricultural, general, in- 
sttial and oil field applications, including pump and gen- 
frator drives, 

As regularly supplied, the horsepower of all three sizes 
peaks” at between 3000 and 3100 RPM. 
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The same standardization of heavy-duty design has been 
carried out in the “JX” series as in all other engines produced 
by Hercules. Special attention has been given to proper cool- 
ing, particularly of the valves, which function through well 
cooled valve guides. Mushroom valve lifters of ample propor- 
tions to assure long life, together with the cam contour and 
spring tension on the valves, make for quiet operation. 

. . 
New Welding Goggle Announced 
by Willson 

One of the latest additions to the line of high protective 
products manufactured by Willson :Products, Inc., Reading, 
Pa., is the new Bull Dog welder’s goggle. This is made in a 
new shape which is illustrated in the accompanying photo- 
graph. The cups have broad bearing surfaces which assure 














The New “Bull Dog” Goggle. 


proper fit and great comfort because they are patterned 
after the anatomical structure of the eye so that when in 
use there is a uniform distribution of pressure. A new 
type of bridge is also incorporated in this goggle, permitting 
a simple adjustment to secure a permanent bridge width. 
The bridge is so placed that it does not rub on the nose. 
There is a ventilating device which permits the generous 
flow of air into the cup but excludes stray light and incan- 
descent sparks. The manufacturers claim that this goggle 
is moisture-proof and will withstand hard abuse. 
New Type of Cutting Torch 
Announced by Victor 

The latest addition to the line of weiding and cutting equip- 
ment manufactured by the Victor Welding Equipment Com- 
pany, San Francisco, California, is a new type of cutting 
torch. The accompanying illustration gives a good idea of 
the general appearance and construction of this new number. 
The manufacturers lay particular emphasis on the special 
features of design which make the torch remarkably free 
from back-firing. Working tests have already been carried 
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New Cutting Torch Announced by Victor. 


out to indicate that it has great ability to stand up under abu- 
It is well balanced so that it can be handled by the 
operator under conditions of continuous use with compara- 
tively little fatigue. Special attention has also been given 
to the design of the torch handle and the high pressure trig- 
ger valve to secure a high degree of hand comfort for the 
In other words, it has been the aim of the manu- 


sive use. 


operator. 
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facturers to produce a torch which is in all respects adapted 
to strenuous service. A new bulletin, No. 75, has been pre- 
pared to furnish complete details regarding the construction 
and design. 


> 


Lenney Adds Automatic Spot Welder 
for Medium Heavy Work 

The Lenney Machine & Manufacturing Company, Warren, 
Ohio, have added to their line of “STANDARD” Spot Weld- 
ers, a medium priced medium heavy duty automatic spot 
welder in 20, 25 and 33 KVA capacities. This welder is top 
drive, with all mechanism mounted on the base and taking 
the same floor space as the foot power machines of the 
same capacity. The action is positive and smooth, all jar 
and vibration being eliminated. The construction is rugged, 
and the operative mechanism simple and compact. The au- 
tomatic switch is also mounted on top of the machine, driven 
directly from the main shaft and has a wide range of con- 
tact time. Power is supplied by one-half horse power motor 
and is controlled by a foot treadle which operates a positive 

















Lenney Medium Heavy Duty Automatic Spot Welder. 


clutch. Five speed changes are provided from 45 to 140 
R.P.M., and current regulation is by means of an auto coil 
with eight steps, covering a very wide range in speed and 
current control combinations. The features claimed for this 
welder are: smooth and positive action, strength and sim- 
plicity of construction, wide range in speed and current 
control, small number of working parts, and low mainten- 
ance cost. 


2 


“Joule” Spot Welder Announced 
by Federal 

The Federal Machine and Welder Company, Warren, Ohio, 
manufacturers of resistance welding equipment, have recent- 
ly announced a new line of production spot welders called 
the “Joule.” The typical machine of this line is featured 
as a compact, sturdy and reliable production spot welding 
machine. It is simple from both the electrical and mechanical 


standpoints; is made for either foot power or automatic 


operation. An interesting feature of the new 








he 
welded steel has replaced important parts ict 
formerly cast. This machine will weld pieces up to man 
and up to #” with the slow speed power drive. Its speci, 
is given as between 20 gauge and 11 gauge. The pn, 
The New 


Federal Welde 








is 50” high and is obtainable in throat depths from 2 
24”. Welding speeds from 60 to 180 welds per minute ma 
obtained with a multi-speed motor. The frame, 
fabricated and welded from structural steel. The t 
former is of special unit design; the capacity fron 
26 KVA and is so mounted as to give a very close 
circuit. 
> 

Special Eyecup Design a Feature of 
New AO Duraweld Goggle 

The Safety Division of American Optical Company, Sou' 
bridge, Mass., is now announcing a new type of weld 
goggle having individually designed eyecups. The nasal: 
of the Duraweld eyecup is slanted in to follow the nos 
expands from the bridge to the cheek, and the temple 
are flared out to follow the forehead. In other word 
eyecups are anatomically shaped. According to the n 
facturers this is possible because they are individual 
signed for right and left orbits. 

The snug, comfortable fit afforded also serves to proit 
against sparks, scale, and stray rays of injurious light 
combination of larger lenses and lower eyecups has also 





The Redesigned Duraweld Goggle. 


incorporated in the design to allow increased vision 
Duraweld goggle also introduces a new type ball chain 
which may be permanently adjusted to the right size 
wearer, a new one-piece headband, and deep side sh 
viding for a good circulation of air in the eyecups. 4 
cular describing this goggle in further detail has just ™ 
issued, and may be obtained by writing the manufact 









I sprit 1981 THE 
New Burke Model Shows 

<implified Design 

gecent changes which have been made in the construction 
.¢ the Burke are generator, made by the Burke Electric 
rompany, Erie, Pa., have been followed by further simpli- 
fying the design of the exterior parts of the machine. As 
chown in the accompanying illustration, this offers a lesser 














Simplified Design of New Burke Model. 


number of exposed parts and a more compact unit, features 
which the manufacturers indicate will improve the port- 
ability, ease of handling and maintenance of the machine. 

ye Working parts are better protected than ever from falling 

objects and from possible injury due to collisions with other 

als equipment. In this machine, as in other Burke models, the 
exciter is built into the machine itself. 


> 
Portable Hand-Guide for 
Cutting Torches 
Jos. C. Paulus & Co., 2507 Potter St., Philadelphia, Pa., 
have recently introduced a device which is marketed under 


ler the name of Paulus Clean Cut Guide. This is a small, port- 








Paulus Portable Hand-Driven Cutting Machine. 


z , hand-propelled oxy-acetylene cutting machine geared 
‘orty-eight to one so that the torch can be moved with an 
“on — lt is designed to meet the requirements of 
‘ey ho desire clean and accurate cutting, but who do not 
ao 4 sufficient volume of cutting to warrant the purchase 
o electrically driven machines. The machine rides on the 
Pies keeping the torch always the same distance from the 
steel. The torch is of the low-pressure injector type with a 
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round ring pre-heating flame and is claimed to be economical 
in gas consumption. 


ie 
News of the Industry 


While running in the plant of the Northwestern Wooden- 
ware Company, Tacoma, Wash., an 108-inch cut-off saw 
which carried a weld of 72 inches, broke into flying pieces 
recently when the mandrel gave way between the bearings. 
No part of the weld broke or opened or was affected in any 
degree. The saw was being operated by a 150 H. P. motor 
at a rim speed of 15,000 revolutions. The saw originally had 
lost a large segment in a Grays Harbor plant when it struck 
a spike, the segment going out of the mill into the water. It 
was welded by the Vance Scales Company, Tacoma, by the 
atomic hydrogen process, and put into regular operation at 
the woodenware plant. 


A branch shop is being established by the American Iron 
and Machine Works Co., in Kilgore, Texas, which is in the 
east Texas oil field. The company’s shop, located at Maud, 
Okla., is being discontinued. General oil field machine and 
welding work is featured by the company. 


The Southern Counties Gas Co., of Los Angeles, Calif., is 
laying an all welded gas line from their compressor plant in 
the Santa Fe Springs oil field to Whittier. The welding is 
entirely by oxy-acetylene. 


The Progressive Welding Works, formerly located at Flor- 
ence and Alameda Avenues in Huntington Park, Calif., have 
moved their equipment to 215 N. Alameda, in Compton, where 
they are opening a new shop under the name of the Security 
Welding and Tank Mfg. Co. The new company will specialize 
in the manufacture of welded gasoline storage tanks. Mr. C. 
C. Forbes is manager of the company. 


A. O. Woods has assumed the duties of plant superintendent 
of the Southwestern Tool Co., of Signal Hill, Calif., replacing 
Mr. C. H. Mangels, who recently resigned. This company 
features all kinds of oil field welding and machine work. 


A 44e-inch gas welded line has recently been started by the 
State Fuel Supply Co., of Oklahoma. This pipe line will be 
about eight miles in length, and will carry gas for domestic 
consumption for the city of Laverne. This company is also 
contemplating the laying of a similar line to Buffalo, Okla- 
homa, in the near future. 


Ford, Bacon & Davis, Inc., Engineers, New York City, 
have been awarded the contract for construction of the last 
section of the natural gas pipe line which extends more than 
950 miles from the Texas Panhandle to Chicago. The last 
or seventh link of this project, running from Rock Island to 
Joliet, Ill., will be 155 miles long and the contract provides 
for its completion on or before July 1. 

The Exeter Oil Co., of California, has awarded a contract 
to the C. F. Braun Co., for the welding work and construction 
of a fractionating tower at the old Italo Oil Company’s plant 
at Hines, which has been shut down for several months. The 
modernization of this plant will require a great deal of weld- 
ing and cutting. The plant is expected to be in operation in 
April. 

Construction work was recently started on a two-unit gaso- 
line plant to be erected by the Eason Oil Co., of Guthrie, 
Oklahoma, on their discovery lease in Logan County, west of 
the city of Guthrie. This work will afford a considerable 
amount of welding work for welders in that section. 
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Contract for building nine large tanks and truck tanks for 
the Valvoline Oil Company has been awarded to the Steel 
Tank & Pipe Company, Portland, Ore. The firm also secured 
contract for erecting three storage tanks for the Western 
Oil & Refining Company, at Linnton, Ore. 


Earl Bates, owner and manager of a welding shop located 
in Cambridge, O., has completed moving his business into 
his recently constructed $18,000 fireproof building. An over- 
head crane has been installed to handle heavy work. One 
feature of this building is that half of the wall area is of 
glass. It is located on the second main street in the city 
and the shop is equipped with the latest electric and oxy- 
acetylene welding equipment. 


USL Battery Corporation, Niagara Falls, N. Y., has re- 
cently appointed Prest-O-Sales and Service, Inc., 102 Hunter 
avenue, Long Island City, N. Y., as distributor for USL 
welding equipment and accessories in the metropolitan dis- 
trict. 


E. W. Page, research engineer of the General Electric 
X-Ray Corporation, Chicago, read a paper on the application 
of X-rays to non-destructive testing and process control in 
the metal industries at a meeting of six New England chap- 
ters of the American Society for Steel Treating, which was 
held at Hartford, Conn., on April 14. 


The welding department of the Coleman Electrical School, 
Kansas City, Mo., has just issued a new sixteen-page catalog 
covering the courses given by the school in welding, brazing 
and cutting. The booklet is profusely illustrated and lays 
particular emphasis on the new fields for welding which are 
creating jobs for trained operators. 


Armco Metalcurb, one of the newest products of the Amer- 
ican Rolling Mill Company, Middletown, Ohio, is a product 
designed to reduce road construction and maintenance costs. 
It consists of a pair of smooth metal curbs connected at 
frequent intervals by tie-rods, gauged for the width of the 
finished pavement. A well illustrated bulletin has just been 
issued which gives full details. 


Roberts Welding Equipment Co., 153 Seventh street, San 
Francisco, Cal., is being made a division of the Herbert 
Moore Machinery Co. The newly organized concern will be 
called the Roberts-Moore Company. It will be located at 140 
First street, San Francisco, and will handle Westinghouse 
arc welding equipment in that city and in northern Cali- 
fornia. 


The California Corrugated Tank Co., of West Berkeley, 
Cal., has purchased the Spokane Culvert and Tank business 
(Spokane, Wash.) Charles A. Mowry, president and prin- 
cipal owner of the Spokane company, also announced that 
with the Spokane company goes the Pure Iron Culvert & 
Manufacturing Co., of Portland, Ore. 


A full evening’s program devoted to welding was held in 
the State Trade School, Hartford, Conn., on March 10th. 
Members of the Hartford Engineers’ Club and of the local 
chapter of the A. S. M. E., were invited. Talks on welding 
were given by J. D. Tierney, of the Storts Welding Company, 
Meriden, Conn., and Mr. M. W. Brewster, of the General 
Electric Company. The subjects discussed included Struc- 
tural Steel Work, Fabricated Steel for Machinery Construc- 
tion, Electric Brazing and Atomic Hydrogen Welding. A 
number of actual demonstrations were given which were first 
explained by Mr. Tierney. Further interest was added to the 
program by the showing of talking-moving pictures on the 
atomic hydrogen process. 


The Claud S. Gordon Company, who recently installa, 
new commercial X-ray laboratory at 2416 West 15th Pla 
Chicago, Ill., announce the appointment of Wm. G. Prag, 


radiograph engineer in charge of this laboratory 


The Welding Equipment & Supply Corp., 1349 
East Detroit, Mich., has recently been appointed a distyi} 
for the line of spot welders manufactured by the Ley 
Machine & Manufacturing Co., Warren, Ohio. 


iWauk 


In a bulletin on “Vocational Rehabilitation for the p 
ically Disabled in Ohio,” published by the Ohio Departm., 
of Education, are several photographs of former student: 
the Cleveland School of Welding, who have learned hoy 
make a living at the welding trade in spite of physica |i 
tions due to industrial accidents. 


The Torrance Welding & Machine Co., of Torrance, (, 
reports an additional member to their company. A one-t! 
interest in the business has been sold to E. E. (“Sli 
Hampton. The company features general oil field weldin 
and is operating under a lease from the California Oj 7 
Co. 


H. C. (Jack) Barrington recently opened a welding shy 
at 436 Narbonne, Lomita, Cal. Mr. Barrington was for th 
past seven years, until a few months ago, associated with 
the Field Shop Department of the Union Tool Co., of Tw. 
rance. General welding and machine work will be feature 
in the new shop, with special attention to hard-facing work 
of all kinds. 


Al Joslin, who operates a welding shop at 1057 W. Mar 
chester avenue, in Los Angeles, Cal., announces plans { 
moving into new quarters in the near future. The new loc 
tion will be directly east of his present shop and will bes 
new building 50 ft. wide by 60 ft. in length. Addit 
equipment will be installed in the extra space provided 
the new building, and the expansion program will als 
clude the additional feature of ornamental iron 
new plant. 


rork ir 
WOrk 


F. W. Shrader, of thesShrader Electric Co., Inc., Los 4 
geles, Cal., manufacturers of electric arc welders, rece! 
returned from an extended trip of about ninety days 
oil fields of the Mid-Continent. While in Tulsa, Okla 
Shrader placed the agency for their electric welders with! 
Tractor-Truck Equipment Co., jobbers, who will hand 
line in that district. 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 














FOR SALE. 





For Sale—Complete Torchweld N F welding out!t 
regulators, hose, etc. $100.00 value for $50.00. Ad 
Box 408, The Welding Engineer. 


For Sale—200 Amp. transformer type welder 
with standard accessories, for use on 220 volt 60 cycle A 
power supply. Price reasonable. Excellent fo! 
we'd:ing. Box 409, The Welding Engineer. 
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MINUTES 
mean DOLLARS 


use LOBIN BRONZE 


QO" Fort William, Ontario, a lake vessel 
was laid up with a disabled engine. Prompt 
action was necessary. Tobin Bronze was the log- 
ical choice for this emergency. After chipping out 
the crack of the broken casting, the weld was 
completed without pre-heating in less than an 





hour...and the vessel moved out the same day. 






It is in just this way that Tobin Bronze is 
saving time and money in the repair of broken 


castings the world over. Because the metal flows 
freely at 1650°F., little or no pre-heating is re- 
quired, with the result that many repairs may 
Speed was 


be made in place without the expense of dis- 
the order... 


; ; mantling and reassembling. 
+++ I repatr- . 
ing this large 
casting. 





Publication B-13, containing detailed infor- 
mation on all Anaconda Copper Alloy Weld- 
ing Rods, mailed free at your request. 














There is a suitable Anaconda « . " 
Filler Rod for every bronze-weld- \ { 7 . - 
ingpnebesn:Petental Amonads ie Anaconda W elding Rods are available through 
; Welding Rods, with their melting a leading distributors of welding equipment and sup- 
; lie - : ? : a < — 
eo » plies. For those requiring small quantities, Anaconda 
Or Oxy-ac ‘ z . . . 
f d aa ae. a we >> Welding Rods can now be obtained in clearly labeled 
obin Bronze* . ; 25°F . > ’ 
Manganese Bronze. . 1598°F . ten-pound packages. 
Brazing Metal . . . 1634°F % 
N al 4 . ° . 625 r : : 
ontoech wera ithe » THE AMERICAN BRASS COMPANY 
Electrolytic Copper . 1981°F gs 
Silicon Copper . . . 1981°F a General Offices: Waterbury, Connecticut 
puenpnes Geense. . 1922°? :> Offices and Agencies in Principal Cities 
| Everdur® .... . 1866°F \ 
for arc welding a iS 
| Silicon Copper . . . 1981°F iS NI 
| Phosphor Bronze . . 1922°F a 
Everdur*® .... . 1866°F 4a 


"Reg. U. S. Pat. Off. 
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Preheating Torch Patent—Very useful torch for welders, 
machine shops, etc. Big demand for it everywhere. No. 2 
torch costs $3.20 to make and sell for $15.00 at retail. A 
smaller size preheating torch can be made for attaching to 
a welding torch. Operates without manufactured oxygen 
or compressed air. Special design assures complete com- 
bustion, producing about ten times the heat of the common 
gasoline torch. Torch can be used with acetylene or any 
other compressed fuel gas. For full particulars address 
Box 411, The Welding Engineer. 








CONTRACTS WANTED 








Job Wanted—For a new dual drive Westinghouse Flex- 
Are welder with road trailer mounting. Will rent or work 
on contract and furnish skilled operator. Address Box 410, 
The Welding Engineer. 

Welding Specialist—In laying and welding all kinds of pipe 
lines. Contracts for other welding work also taken. Let me 
give you an estimate. Wm. Engling, 1077 Hegeman St., 
Schenectady, N. Y. 


WANTED TO BUY 








Wanted—Back copies of Acetylene Journal, issues of 
September and December, 1926, and February, 1928. Any- 
one who has these copies for disposal please communicate 
with The Welding Engineer. 


POSITIONS WANTED 





Acetylene Welder—Wants job on pipe line or in general 
job shop. Three years’ experience with all kinds of gas 
work. Address Elmer Sievert, R. R. 4, Seymour, Wis. 


Combination Welder—Five years’ experience, both gas 
and electric. Married. Will go any place. Desire perma- 
nent position. Address F. V. Mathis, 11842 Wallace St. at 
Roseland Sta., Chicago, IIl. 


Combination Welder—Experienced, desires position with 
going concern. Have demonstrated and sold equipment. 
Best references and years of experience. Box 412, The 
Welding Engineer. 


Young Welder—Experience both gas and electric in 
boiler, job shop and pipe welding. Desire permanent job. 


Go any place. Address Carl H. Johnson, 710 Avenue C, 
Dodge City, Kansas. 


Sales Promoter—With twelve years’ experience in placing 
jobbers and training salesmen. Would like to connect with 


for BOOKS on WELDING 


ELECTRIC—GAS—THERMIT 


Ask for our catalog 


THE WELDING ENGINEER 
608 S. Dearborn St. Chicago, III. 


UNDER-WATER METAL CUTTING CORPORATION 


Complete apparatus and skilled diver operators for cutting 
steel plate, sheet piling, cast iron or any metal under water. 


c/o MERRITT-CHAPMAN & SCOTT 
17 Battery Place - New York, N.Y. 


manufacturer. Can start at once. Box 413, The Welding 
Engineer. ——— 

Welding Expert—Well acquainted with all kinds of prac. 
tical welding construction, laboratory work and Selling, 
Desire connection with company in developing new equip. 
ment for oxy-acetylene and are welding. Box 414, Thy 
Welding Engineer. — 

Combination Welder—14 years’ experience, pressure yeage 
light and heavy plate, pipe and refrigerator. Married. 
any place. Desire permanent position. Joe Mazur 
Throop St., Chicago, Ill. 


l, 
(i 


2909 § 


Combination Welder—11 years’ experience on boilers, pipe 
line and structural steel. Married. Go any placs 
references. Box 415, The Welding Engineer. 


Position Wanted—Practical and experienced oxy-acetyley: 
equipment salesman desires position with factory. Well , 
quainted with industrial and shop trade in Texas and Ok 
homa. Box 416, The Welding Engineer. 


Electric Welder—Desires permanent position. Ek 
years’ experience on all classes of are welding. H. B. Fu 
Box 466, Matamoras, Pa. 

Position Wanted—Five and one-half years’ experienc« 
pipe lines, high and low pressure welding. Will go any plac 
Good references. Clarence Joy, 912 Pleasant St., St. J 
Mich. ——— 

Combination Welder—26 years old, 8 years’ experien 
contract shop. Would like steady position with small firn 
building contractor. C. W. Lee, Amory Mch. Shop, Amor 
Miss. ——— 

Position Wanted—Acetylene welder and_ blacksmit! 
years experience in general welding and _ blacksmithing 
Petrie, care of Grand Rapids Welding Supply Co., Gra 
Rapids, Mich. 





SHURLITE Torch Lighter 


Safe, convenient and easy to oper 
ate. Ample sparking to light torch 
the first time. Tips long lived and 
easy to replace, 


WRITE FOR SAMPLE AND PRICE 
G. C.. FULLER MFG. CO. 


i Established 1917 
605 Sycamore St. Cincinnati, Ohic 











Gain Speed with Comfort 


Use the HOLCOMB Welder’s Glove. Though fully 
reinforced it has the flexibility of a kid glove. Made 
of long-wearing and fire-resistant leather. Lasts 
longer, feels better, and speeds up your work. $2.00 
per pair. $20.00 per dozen. Order a pair and weld 


in comfort. 
Holcomb Safety Garment Co. G3, °"°""°" x. | 








JOBBERS*-, 
APPARATUS 
REPAIRMEN! 


Do you know that we manufacture standard 
apparatus repair parts? 


A Card Brings Our Latest Bulletins and 
Prices. 


C. H. DOCKSON COMPANY 





Seentiinn Ghinieies Manufacturers of DOCKSON Hi-Speed 
GRIMMER-WILLSON Welding and Cutting Apparatus 
ENGINEERING CO. 

87 Jarvis St. 


TORONTO, ONT. 42 W. Milwaukee Ave. Detroit, Mich. 
—_— 














